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Abstract 
This thesis explores Spanish colonisation through the provisioning of colonisation 
fleets to the West Pacific during the 16th to early 17th Centuries. Historical research focussed 
on fleets departing from the Americas, namely, those of Álvaro de Saavedra Cerón, Ruy 
López de Villalobos, Miguel López de Legazpi, Alvaro de Mendaña y Neira and Pedro Fernán-
dez de Quirós. The provisions recorded for each fleet were identified, allowing insights into 
provisioning patterns over time. The fleets were also placed in a colonisation model, allow-
ing insights into these patterns, along with historical research. Research indicates that a ge-
neric provisioning pattern existed: local items (in close proximity to point of depar-
ture/provisioning) were generally sourced, unless the provisions were of poor quality, un-
available and/or the items were desired because their value was partially or wholly depend-
ent on non-local origin and/or sourcing. The gathering of local resources was dependent on 
a number of factors including cultural preference, function, cost, production and distribu-
tion.  
The analysis of archaeological assemblages from Graciosa Bay and Pamua, Solomon 
Islands, was also undertaken, both sites associated with Mendaña’s second voyage to the 
region, c. 1595-1596. Research focussed on the ceramic component to gain insights into pot-
tery production and distribution in the Viceroyalty of Peru and material culture at the close 
of the 16th Century. A ceramic attribute database collated finds from both sites, providing an 
updated range and description of pottery types and counts, and site plans were collated to 
better understand pottery distribution. Vessel forms and ceramic provenance were deter-
mined through typological, petrological and geochemical studies (instrumental neutron acti-
vation analyses), along with U-Pb dating of detrital zircons. Ceramics were variously prove-
nanced to Peru, Panama, Spain, Thailand and China. The provenance results support the 
notion that the Pamua assemblage originally formed part of Mendaña’s fleet assemblage, 
and contribute to the chemical and petrological profiles of ceramics from colonial Peru and 
Panama, Spain and Thailand. The identification of Peruvian-made ceramics indicates distri-
bution of colonial Peruvian-made vessels in Ecuador and Panama, evidence of the wide-
ranging trade networks operating in the Americas during the late 16th Century, of which the 
Viceroyalty of Peru was an integral part. The provenance results also indicate that provi-
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sioned ceramics were available locally due to production in the area and trade. Ceramic se-
lection appears to have relied upon ceramic production and distribution and its relationship 
to trade and cost, as well as cultural preference. By examining provisioning both historically 
and archaeologically, insights are thus gained into not only what was taken, but also into the 
society that provisioned them. 
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1 Introduction 
The West Pacific during the 16th and early 17th Centuries constituted a region at the 
edge of the Spanish domain. During most of the 16th Century the Spanish presence focussed 
on the regions of the Moluccas and the Philippines, including the voyages of Ferdinand Ma-
gellan, García Jofre de Loaísa, Álvaro de Saavedra Cerón, Ruy López de Villalobos and Miguel 
López de Legazpi. The probing Spanish presence represented by the early voyages was ce-
mented in the latter half of the 16th Century with the colonisation of the Philippines and the 
development of the Manila Galleon trade (Noone, 1983). By the mid-1500s exploration had 
also expanded to the Southwest Pacific. This region became the focus of colonisation efforts 
beginning with the expedition of Alvaro de Mendaña y Neira (c. 1565-1569) and stretching 
over 40 years, with subsequent voyages led by Mendaña (c. 1595-1596) and Pedro 
Fernández de Quirós (c. 1605-1606) (Amherst and Thomson, 1901, Kelly, 1966a, 1967, 1969, 
1971, 1973, Markham, 1904). Unlike most Spanish endeavours to the West Pacific, initially 
based in Spain and later New Spain (Bannon, 1970: 25-26), these later expeditions set out 
from Callao, Lima, and were spear-headed from within the Viceroyalty of Peru. Following on 
from over 70 years of conquest and colonisation in the Americas, examination of these West 
Pacific voyages can provide insights into Spanish colonisation processes over a long period 
of time. 
Archaeological investigations during the 1970s revealed two large assemblages asso-
ciated with Spanish expeditions to the Southwest Pacific, specifically Mendaña’s second 
expedition to the Solomon Islands, c. 1595 – 1596. The archaeological assemblages are pre-
dominantly ceramic and derive from sites at Graciosa Bay, Nendö, and Pamua, Makira 
(Solomon Islands) (Allen, 1976, Allen and Green, 1972, Gibbs, 2011, Gibbs et al., 2012, 
Green, 1973, MacLachlan, 1938, White, 2002). The former was identified as the site of Men-
daña’s failed colony, whereas the latter is historically unknown but was proposed in the 
1970s as evidence of the lost almiranta of the fleet, Santa Isabel. These assemblages are 
important because they represent some of the few archaeological footprints left by the 
Spanish in the Southwest Pacific: no remains have been found yet of Mendaña’s first expe-
dition, and sherds recovered from the Duff and Banks Islands that are likely related to 
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Quirós’ voyage represent only two ceramic vessels (Bedford et al., 2009). Recently, investi-
gations have been renewed at Graciosa Bay and Pamua as part of Martin Gibbs’ “Beyond 
the New World: a 16th Century Spanish colony and its impact on indigenous population in 
the Solomon Islands” Australian Research Council grant (Gibbs, 2011). To date, the majority 
of the assemblages is still comprised of ceramics, with few colonial Spanish non-ceramic 
artefacts recovered, notably metal nails, a chevron bead and skeletal material, the latter 
possibly indigenous (Allen, 1976, Gibbs et al., 2012, Green, 1973).  
In 1973, Roger Green (1973: 28-29) indicated the potential of these archaeological 
assemblages to explore European-indigenous engagement, and suggested that they could 
prove useful to studies of New World ceramics. These sites and associated assemblages are 
part of the larger Spanish colonisation processes extant in the West Pacific since Magellan, 
and by studying the archaeological material and the historical record related to not only 
Mendaña’s second voyage but other expeditions to the West Pacific as well, we can better 
explore colonisation processes, logistics and the colonising societies. This thesis thus ex-
tends the interpretation of the Solomon Islands archaeological assemblages beyond that as 
indicators of a colonial Spanish presence in the Southwest Pacific and following on from 
Green, seeks to incorporate both historical and archaeological research to explore Spanish 
colonisation of the West Pacific and aspects of ceramic production and distribution, and 
society and material culture in 16th Century Peru.  
The investigation of Spanish colonisation processes in this thesis focuses on the pre-
paratory stages of colonisation, in particular provisioning. Research into provisioning allows 
insights not only into what was selected, patterns of provisions, and exploration of selection 
criteria, but also the investigation of the colonising society, in particular industries, material 
culture and socio-economic circumstances extant within the area in which organisation and 
departure took place. Broad patterns are most effectively detected when comparing voy-
ages across space and time. As such, this thesis incorporates a historical study of provision-
ing focussing on six voyages to the West Pacific during the 16th and early 17th Centuries, all 
departing from various points on the west coast of the Americas. The historical patterns 
observed and discussed in conjunction with archaeological study of the Graciosa Bay and 
Pamua assemblages shed significant insight on the colonisation processes of the West Pa-
cific, such as selection criteria. By also placing these voyages in a colonisation framework for 
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the region and examining these fleets through provisioning, we also identify landscape 
learning and adaptation. As the Solomon Islands archaeological assemblages can be nar-
rowly and relatively accurately dated, they also offer potential insights into ceramic produc-
tion and distribution, and material culture change at the close of the 16th Century in the 
Viceroyalty of Peru (throughout this thesis, Peru/Peruvian refers to the modern country 
unless otherwise specified).  
1.1 Research Aims 
1.1.1 Spanish Colonisation Processes and Provisioning 
The colonisation process involves the movement and settlement of people and is in-
timately entangled with colonialism in the Americas, overlapped by studies of cultural 
change. This thesis seeks to place the West Pacific voyages in a colonisation stage frame-
work and in combination with historical documentation associated with the colonising fleets 
under study, gain insights into preparative stages of the colonisation process. This stage 
includes the navigation of motivational factors and practicalities, manifest in part in provi-
sioning, which was crucial to meeting the challenges of long ocean-going voyages such as 
these. The basis of provisioning includes the purposes behind colonial endeavours (Scott-
Ireton, 1998: 92) (those originally envisaged rather than those that develop naturally follow-
ing departure as a consequence of the conditions peculiar to each endeavour), limitations of 
availability, storage and mode of transport, cost, personal preferences and social conven-
tion, and expectations of both those to take the voyage and those organising expeditions. 
By studying provisions of colonisation fleets to the West Pacific we thus gain some insights 
into aspects that form the basis of selection, as well as the socio-economic situations at the 
point of departure. 
The historical and archaeological records allow us to determine some of the provi-
sions embarked and probe their provenance, with the historical records encompassing many 
perishable items invisible to the archaeological record alone. Studies utilising both records 
have been particularly useful to understanding provisioning and its factors, such as in the 
case of the Emmanuel Point shipwrecks investigations. Here provisioning comparisons of 
16th and early 17th Century colonisation fleets based on the historical record are attempted 
1 Introduction 
4 
to determine any patterns to the provisioning of similarly purposed fleets, as well as dissimi-
larities. These similarities and differences can be explained in their historical contexts. Fur-
ther, having placed the voyages in a colonisation model, it is also possible to explain provi-
sioning variations as partial reflections of this framework. As the expeditions occurred over 
a long period of time, it is also possible to identify landscape learning in the provisions. 
Given that these voyages are reflections of the colonising society, there is also the potential 
to identify structures of colonialism present in that society through the provisions. The 
analysis of ceramics from the Solomon Islands archaeological assemblages can be compared 
with historical provisioning results. This allows the evaluation of how archaeological ceramic 
provenance reflects the historical record and any pattern(s) of provisioning. The selection 
processes behind the ceramic assemblages and the historical pattern(s) can also be com-
pared, and perhaps indicate whether or not at least in terms of provenance, selection proc-
esses might be founded on some basic notion of organising colonisation fleets. That is, to 
what extent are selection processes visible in the archaeological record underlain by the 
circumstances of their general context, in these cases, the provisioning of long ocean-going 
fleets with colonisation as an aim?  
1.1.2 Colonial Spanish Ceramics and Material Culture Change 
The Solomon Islands sites present essentially Peruvian (Viceroyalty) assemblages, re-
sulting from efforts based within the Viceroyalty, from the expedition’s conception and 
preparation to site abandonment. The Graciosa Bay and Pamua ceramic assemblages and 
their study in relation to provisioning thus offer the opportunity to characterise and deter-
mine the provenance of a selection of ceramics obtained within Peru during the late 16th 
Century. Research in the 1970s resulted in a ceramic typology and included X-ray spec-
trometry, water absorption tests and petrology, which determined that both ceramic as-
semblages were colonial Spanish (Allen, 1976, Dickinson and Green, 1973, Green, 1973). 
New and Old World origins for these wares were variably suggested. As part of this re-
search, provenance determinations were refined by narrowing down production to specific 
areas within the New and Old Worlds. In particular, as the fleets provisioned in Peru, the 
opportunity to characterise late 16th Century Peruvian-made ceramics is apparent. 
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Studies of colonial ceramics recovered in Peru concerned with production and classi-
fication, in particular those including Peruvian-made ceramics, developed in the 1970s and 
1980s (Acevedo, 1986, Cárdenas Martin, 1970, 1971, 1973, Rice, 1994, 1997a, 2012a, Rice 
and Van Beck, 1993), but until recently, chemical characterisation studies of Peruvian-made 
ceramics tended to focus on pre-Spanish pottery. Recent research with a focus on chemical 
characterisation of ceramics produced in the Viceroyalty of Peru is providing more insights 
into ceramic production and distribution. Part of the difficulty in characterising ceramics 
from known production sites lies in the lack of excavated kiln sites, particularly in cities, 
where urban sprawl has made access to these sites difficult. The most well-known exca-
vated kiln sites are those in Moquegua, excavated during the late 1980s, for which the re-
sults of chemical characterisation were recently presented (Rice, 2012a). To identify Peru-
vian-made ceramics within the Solomon Islands assemblages, comparisons of ceramic types, 
ceramic chemical fingerprints, and U-Pb zircon age distributions were undertaken. These 
characterisations in turn add to the available comparative chemical and petrological data-
base for future studies. The provenance results also offer the potential to identify ceramic 
types previously not associated with Peruvian manufacture and previously unpublished out-
side of the Solomon Islands related literature. Further, potential insights into ceramic distri-
bution within the Americas can be gained based on comparisons of ceramic chemical fin-
gerprints. 
In addition to studies of ceramic production and distribution, pottery has long been 
the focus of cultural change studies in the Spanish Americas. These studies attempt to un-
derstand the complex cultural interactions and engagements, the changes and adaptations 
made by people as they interact with each other and colonial institutions, and the recogni-
tion of these interactions in the material record. In various contexts culture change has been 
studied under numerous terms: acculturation, syncretism, bricolage, transculturation, creo-
lisation, mestizaje and hybridity. Aside from characterising the ceramic assemblages, this 
thesis also seeks to explore these terms and associated models, and interpret the assem-
blages in context of selection processes involved in provisioning, aided by the determination 
of ceramic provenance. Social agency has long been considered a prime factor in selection 
processes in Caribbean studies, although meso- and macro-scale systems such as labour 
organisation and economic systems have also been emphasised in the literature. These 
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studies have various roots in acculturation, creolisation, mestizaje and transculturation. By 
investigating the types of ceramics present in the Solomon Island assemblages and their 
provenance, the selection processes can be probed, whether social, economic and/or oth-
erwise. In turn, these selection processes indicate social developments within the Viceroy-
alty of Peru at the close of the 16th Century. Moreover, studying both the historical and ar-
chaeological records related to Mendaña’s second voyage, delving into provisioning and 
provenance, presents the opportunity to explore and reflect on the image the colonisers 
attempted to present; to compare the self-view of the coloniser and the view portrayed by 
the provisions. 
1.2 Organisation 
This thesis includes ten chapters, as well as five appendices. The breakdown of chap-
ters is as follows: 
Chapter 2 reviews the colonisation process and its study in the contexts of the colo-
nial Spanish New World, and the development of historical archaeology in Peru with a focus 
on ceramic studies, identifying the major studies of colonial Peruvian ceramics that have 
provided insight into production and distribution. Chemical studies of colonial New World 
ceramics are also reviewed, as are approaches to material culture change, in particular the 
ceramic studies of the colonial Spanish Americas and the approaches that have influenced 
said studies. 
Chapter 3 provides a brief account of voyages to the West Pacific during the 16th and 
early 17th Centuries including those under study. This thesis focuses on those expeditions 
that departed from the Pacific coasts of the Americas: the voyages of Saavedra Cerón, 
Villalobos, Legazpi, Mendaña (first and second) and Quirós. Chapter 4 presents the research 
on provisioning of these West Pacific voyages, including the methodology. This part of the 
study relied on historical research to produce a list of provisions taken by each fleet, given 
the lack of associated archaeological assemblages for each voyage with the exception of 
Mendaña’s second expedition. The types of historical documents utilised and the implica-
tions are discussed. Tables of provisions for each voyage are provided, with brief descrip-
tions of provenance as revealed in the historical record. 
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Chapter 5 provides an overview of the archaeological sites associated with voyages 
to the Southwest Pacific. This includes a history of archaeological research conducted in 
relation to both Graciosa Bay and Pamua, including descriptions of the finds made in each 
season. Chapter 6 presents the results of ceramic analyses involving typology, type distribu-
tions, sherd counts and minimum number of vessels estimates. A methodology section is 
included, describing attribute recording and the creation of a ceramics database for both 
the Graciosa Bay and the Pamua assemblages. The types of ceramics include a range of well-
published and unpublished types.  
Chapter 7 focuses on the characterisation and provenance determination of the ce-
ramics discussed in Chapter 6. This chapter includes petrological and geochemical (instru-
mental neutron activation analysis) data, used to determine ceramic provenance. This in-
cludes a comparative study of not only Solomon Islands ceramics geochemical data with 
published literature and the Missouri University Research Reactor (MURR) geochemical da-
tabase, but also a collaborative study of colonial ceramics retrieved from the north coast of 
Peru. In the case of Red Earthenware, two potential origins were discerned, Panama and 
Peru, which led to the U-Pb dating of zircons extracted from five Red Earthenware sherds to 
further define provenance. The results of the U-Pb zircon dating study are also included 
here. 
Chapter 8 reviews the production of ceramics in Spain and the Viceroyalty of Peru, 
focussing on areas that produced ceramics during the 16th Century. Further, Atlantic and 
Pacific trade routes are also discussed as some of the networks that contributed to the 
distribution of pottery. This provides a backdrop of production for the archaeological 
ceramics under study, accommodating the latest historical and archaeological research on 
colonial ceramics. By evaluating published literature on pottery production in New and Old 
World regions and trade networks, this chapter provides context for the discussion of 
results given in Chapters 6 and 7. 
Chapter 9 provides a discussion of the results of provisioning research, ceramic 
analyses and provenance determination, with reference to historical research on colonial 
ceramics and trade routes. This includes patterns of provisioning observable across the six 
fleets. The similarities and differences amongst the provisions can be in part explained by 
the aims of the fleets and the socio-economic, political and religious contexts in which they 
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were born. The characterisation of the Solomon Islands ceramics and their contribution to 
further comparative studies are discussed, and the ceramic assemblages as part of material 
culture change is explored. The relationship between the provisioning patterns observed 
based on historical records and those based on the ceramic assemblages and associated 
provenances are also discussed. Although it was not possible to specifically assign the ce-
ramic products to areas of production within Peru, utilising historical research likely produc-
tion areas based on knowledge of provisioning and archaeological and historical information 
on Peruvian potteries are suggested. 
Conclusions are provided in Chapter 10, followed by references and appendices. Ap-
pendix A includes a description of the collections of ceramics recovered from the Solomon 
Islands and their current locations, as well as the ceramic database. Appendix B provides the 
chemical data resulting from instrumental neutron activation analysis, and Appendix C the 
data associated with the U-Pb dating of zircons extracted from Red Earthenware sherds. 
Appendix D presents a list of historical sources used in determining the provisions of the 
West Pacific colonisation fleets, and Appendix E is a glossary, providing definitions for some 
terms used in the thesis.   
2 Spanish Colonisation: provisioning, historical archaeology, ceramic characterisation and material 
culture 
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2 Spanish Colonisation: provisioning, historical 
archaeology, ceramic characterisation and material 
culture 
This chapter reviews the terms colonisation and colonialism, and the potential of 
provisioning studies to contribute to our understanding of the colonisation process. In par-
ticular, it is put forward that by examining provisioning, insights are not only gained into the 
provisioning patterns themselves, but also into the provisioning society. This idea is ex-
plored in this thesis with respect to the Solomon Islands archaeological assemblages, which 
provide insights into 16th Century Peru, particularly ceramic industries and material culture. 
This chapter also reviews the development of historical archaeology in Peru and the study of 
colonial ceramics, identifying the major ceramic studies that have influenced the direction 
of colonial ceramic research and provided insight into production and distribution. Further, 
as provenance studies form a major part of this thesis, a review is provided of the charac-
terisation of various regional products from the New and Old Worlds, and the techniques 
that have allowed successful provenance determinations. The last part of the chapter over-
views approaches to culture change in historical archaeology in the Spanish Americas, par-
ticularly with respect to ceramic studies. 
2.1 The Colonisation Process 
The terms colonisation and colonialism have been the subject of much discussion in 
archaeology, particularly the translation of these terms from European expansionist to other 
historic and prehistoric contexts (Gosden, 2004, Lightfoot, 2005, Rowlands, 1998, Stein, 
2005, van Dommelen, 2005). In its broadest sense colonisation has been described as imply-
ing the “specific description of the movement and settlement of peoples” (Rowlands, 1998: 
327), and defined as referring to “the processes of establishing and maintaining settlements 
in foreign territory, whether an isolated trading post perched on a protected headland or a 
network of fortified cities that act as proxies for distant military powers” (Lyons and 
Papadopoulos, 2002: 11). The term is also intimately connected to migration studies, “the 
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movement of people across short or long distances (Anthony 1990)” (Berman and Gnivecki, 
1995), although it is the semi-permanent or permanent occupation of an area that distin-
guishes colonisation from migration. Colonisation involves migration, but the latter does not 
necessarily lead to colonisation (Berman and Gnivecki, 1995: 421). 
Colonisation is recognised as not merely a physical process determined by resources 
and environment but a social one, that is, people interact with the landscape and with each 
other in it. It also includes familiarisation and adaptation (Rockman and Steele, 2003). This 
adaptation is based on knowledge, and has been described by Trigger (1989: 261) as an ef-
fective adaptation involving a perceived environment, key to colonisation. Rockman and 
Steele (2003) have explored the concept of knowledge and landscape learning as part of 
colonisation and the identification of landscape learning in the archaeological record. Land-
scape learning is a continuous process in colonisation, dependent on the environment and 
socio-economic and political contexts of each case. Rockman (2003) has described it as a 
“social response to situations in which there is both a lack of knowledge of the distribution 
of natural resources within a region and a lack of previously acquired knowledge about that 
distribution.” That is, it is the acquiring of knowledge over time. This knowledge is not lim-
ited to natural resources, but also includes routes and climate. Landscape learning could be 
extended to involve a social landscape learning related to resident indigenous populations, 
where the latter may facilitate learning about the other aspects of landscape, including pre-
existing social connections and landscape-attributed meaning. Hardesty (2003) has de-
scribed landscape learning as involving “the interplay between landscape patterns, ele-
ments or components and the “meaning” that it has within specific historical, social, or cul-
tural contexts.” 
Studies of the motivational factors and physical orientation of the movement of 
colonisation (part of the structure of migration) describe specific colonisations and encom-
pass knowledge. The motivational factors have been described by Anthony (1990) as “push” 
and “pull” factors. The push factors are negative circumstances in the homeland that en-
courage migration and the pull factors are positive factors that support migration. They may 
be the result of conditions that occur on different scales: religious, socio-economic and/or 
political institutions and conditions, and experiences of the individual. These pull factors can 
include information or prior knowledge (knowledge gathered prior to colonisation) about 
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the destination. Prior knowledge is also that based on experiences within the homeland, 
acquired before leaving and a significant factor in the success of adaption. Hardesty (2003) 
has described prior knowledge as being comprised of geographical, technological and social 
components, all necessary to function within a landscape. 
The study of island colonisation, and studies by Kirch (1980) and Birmingham and 
Jeans (1983) have developed models that connect knowledge with colonisation. As part of 
the study of mining in North America, Hardesty (2003) outlined how Kirch’s (1980) evolu-
tionary model of adaptation to new environments suggests a model of colonisation involv-
ing the landscape learning process in three stages. In the first stage, prior knowledge is 
brought by the first people into the region. The second stage is one of discovery, innovation 
and diversification of knowledge; and the third stage involves the assignment of meaning to 
the landscape. Three-phrase models have also been proposed for island colonisation, involv-
ing discovery, colonisation and establishment (Deckers, 2006, Graves and Addison, 1995, 
Keegan and Diamond, 1987). The first phase consists of discovery and exploration, which 
does not necessarily lead to colonisation of an area. The second stage, “colonization proper” 
(Deckers, 2006), includes the founding of permanent settlements. During the fi-
nal/establishment stage, settlement is achieved with population numbers sufficient for long-
term residence. These three stages all involve some level of landscape learning and adaptive 
strategies (Keegan and Diamond, 1987).  
Birmingham and Jeans (1983) also describe a model for colonisation involving three 
phases (exploratory, learning and developmental) in their study of Australian colonisation 
during the 18th and 19th Centuries and the development of industries. In the exploratory 
phase, the colonists who arrive with their prior knowledge are confronted with a new envi-
ronment, which they explore and about which they form preliminary assessments. The in-
teractions between the colonists and the perceived environment forms a learning phase, 
and successful outcomes attained during the learning phase are further developed in the 
developmental phase, in which established industries share in world scale economic and 
technological development with an increasing comprehension of the environment. Although 
developed as part of quite varied study areas, these models all emphasise the importance of 
knowledge. The initial stages all share the same theme of exploration and discovery, involv-
ing elements of prior knowledge and confrontation with new environments, and although 
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the subsequent phases differ due to context, the landscape learning process occurs in each 
and is vital to successful colonisation.  
Gibbs (2011) has also used these structures to draw a framework of colonisation 
based around the study of failed settlements, particularly those of Alvaro de Mendaña y 
Neira’s second expedition to the Southwest Pacific. This includes a pre-voyage stage, involv-
ing amongst other factors Anthony’s (1990) “push” and “pull” factors and learning. The sec-
ond phase, the voyage phase, essentially describes the physical movement of colonists. To 
this voyage phase we could connect the discovery and exploratory phases described in is-
land colonisation models, with the physical movement and related factors combined with 
exploration of areas and associated discoveries. The next phase, the colonisation phase, is 
based largely on the Birmingham and Jeans model (1983). The last phase is one of aban-
donment, which precipitates when the colonisation phase fails. That is, essentially when the 
final/establishment phase discussed in island colonisation never eventuates. The presence 
of this last phase in the framework is due to the study of failed settlements, and could be 
considered a process in itself, that is, how a site is abandoned as well as why. 
Unlike colonisation, colonialism is typically described as a process of the exertion of 
control over one or more groups/cities/nations over others/territories beyond its physical 
boundaries (Rowlands, 1998: 328). Silliman (2005: 59) also defines colonialism as encom-
passing “resistance, acquiescence, and living through these by indigenous people who never 
permit these processes to become final and complete and who frequently retain or remake 
identities and traditions in the face of often brutal conditions”. Lyons and Papadopoulos 
(2002: 12) make the point that colonisation success often involves shifts in “habits and 
states of mind”, and as such colonialism includes “ideologies that govern the relationships 
engendered by the interplay of settler and native communities”. In the study of the Spanish 
colonial Americas, colonisation is intimately linked to colonialism (Gasco, 2005). 
The term colonialism is a relatively recent development, its roots lying in the term co-
lonial and first used in the mid 19th Century in relation to characteristics of colonies and 
later used in reference to colonial systems or principles (Gosden, 2004: 1). There was a ten-
dency in archaeology to avoid the term colonialism in favour of colonisation; however, as 
Rowlands (1998: 327) notes, colonisation has “proved vague and elusive in detailing the 
relationship between homeland and diasporic communities and between colonisers and 
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colonised”. The emphasis in colonialism is on power relationships, created from orders of 
difference (Rowlands, 1998: 328). Dietler (2005: 54) defines colonialism as “the projects and 
practices of control marshalled in interactions between societies linked in asymmetrical re-
lations of power, and the processes of social and cultural transformation resulting from 
those practices”. In this sense, colonisation can be solidified or maintained through colonial-
ism (Dietler, 2005), but colonialism may or may not involve colonisation. Exploration of 
these terms in other contexts has shown that colonialism does not necessarily involve colo-
nisation, nor does colonialism involve colonies (Domínguez, 2002, Gosden, 2004, Stein, 
2002). Colonisation includes a range of types and motivations, and the interplay of the 
terms colonisation, colony and colonialism is heavily dependent upon context (Gasco, 2005, 
Gosden, 2004, Lightfoot, 2005). For Gosden (2004: 3, 5, 153) colonialism is intimately re-
lated to material culture, a relationship of desire, and is a “grip” of material culture on peo-
ple that moves them across space and attaches them to new values, the latter of which of-
ten have a geographical and/or symbolic centre. “Power emanates from artefacts and prac-
tices connected to that centre, rather than from the metropolis and its economic or military 
superiority” (Gosden, 2004: 3). This focus on materialisation of symbolic power comple-
ments other economically and politically orientated studies of colonialism.  
Studies on the Spanish colonisation of the Americas have included research on struc-
ture and motivations/casual factors. The historical events associated with colonisation of 
the Americas are well-known, as are the historical contexts. This includes not only initial 
colonisation voyages but also trading ventures, part of the process of solidifying and main-
taining colonisation. This has included the contexts that influenced the structures of colonis-
ing the New World and its strategies. It is well recognised that Spanish colonisation proc-
esses developed from the Reconquista and the colonisation of the Canary Islands in the 14th 
and 15th Centuries, with influences of Roman thought also detectable in the Iberian laws 
that governed colonies (Moreno, 1967). Columbus’ voyage was an economic partnership 
between the Crown and the individual, based on the Portuguese feitoria system. Columbus’ 
voyage was a trading venture; however, this type of venture soon turned to colonisation 
and expansion based on the Iberian Reconquista (Deagan, 2003, Deagan and Cruxent, 
2002b, Stevens-Arroyo, 1993). The experiences of the Spanish in the Canary Islands played a 
key role in shaping expectations and interactions with new environments and indigenous 
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cultures, particularly colonisation of the Caribbean (Kicza, 1992, Stevens-Arroyo, 1993). The 
colonisation of the Caribbean in turn strongly influenced that of the mainland, which forced 
adaptation to vastly different social and physical environments (Stevens-Arroyo, 1993: 516). 
The colonisation of areas like Mexico, Nicaragua and Peru began as conquests, militaristic 
operations well beyond that of the Caribbean (Kicza, 1992: 243). The colonisation process in 
the Americas and in turn the Pacific was thus an adaptive one, integrating past experiences 
that influenced interactions with new social and physical environs and altered colonists’ 
expectations. 
Other structures of migration are also well-recognised, including gender and cultural 
affiliation. For example, the appointment of adelantados was typical of colonisation efforts. 
Adelantados were left to organise the effort and were normally self-supported, experienced 
in commanding men, and facilitated the effort at much personal expense (Kicza, 1992: 247). 
Successful conquistadors would govern the new region and receive encomiendas, and/or 
the right to allocate rewards to fellow colonists/conquerors (Batchedler and Sanchez, 1988: 
3-4, Deagan, 2003: 4). Many of the fellow high-ranked colonists were typically family mem-
bers or those from the same region of Spain (Kicza, 1992: 247,250); this process attempted 
to ensure a loyal suite of colonists. Most initial colonisation efforts were dominated by men, 
with women not commonly migrating until settlements had been established. 
The motivating factors in colonising have also been recognised as stereotypically in-
volving religious, economic and social stimuli. These naturally varied according to context: 
the desire for gold and other natural resources, mercantilist opportunities, desire for land, 
territorial defence and evangelisation (Deagan, 2003, Gibson, 1966, Kicza, 1992, Lockhart 
and Schwartz, 1983). These motivations had a direct impact on the structure of colonisation, 
as well as subsequent engagement amongst Europeans, Africans, indigenous and other so-
cial identities.  
Social strategies employed to ensure successful colonisation in various regions also 
come under adaptation to landscape, part of the colonisation process, if we consider land-
scape as comprised of not only the physical environment but also resident populations. 
These social strategies varied from region to region, were heavily dependent upon context 
and also heavily entwined with colonialism in the Americas. The study of cultural changes, 
such as those involving creolisation, transculturation and hybridity also overlap with this 
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aspect of colonisation (section 2.4). The development of Crown and Church institutions fig-
ure greatly in discussions of these social strategies, linked to economic and political-religious 
strategies, including the re-organisation of landscape and people through the encomienda 
system and the program of reducciones, as well as the adoption of aspects of indigenous 
culture and structures (Burkholder and Johnson, 2008: 136, Deagan, 2003, Farnsworth, 
1992: 22, Keith, 1971: 435, Lockhart, 1994: 207, Means, 1964: 155, Rice, 2013b). The use of 
interpreters is also typical of initial colonisation/conquest efforts, providing colonisers the 
opportunity to gather information on the current socio-political situation that could be used 
to their advantage, as well as landscape resources. The divide and conquer mentality was 
successfully employed in New Spain and Peru (Hemming, 1970, Means, 1964: 15-24, 
Prescott, 1968). 
This study has focussed on the preparatory stages of colonisation, in particular the 
provisioning of colonisation fleets, a more logistics-based approach to understanding as-
pects of the colonisation process and colonialism. Provisioning has been approached in nu-
merous studies, included in the description and discussions of voyages such as Columbus 
(Landström, 1966) and Magellan (Noone, 1983: 1-106), as well as in larger studies of life at 
sea and trade in the Americas; often discussed within contexts of the development of indus-
tries such as ceramic production, introduction of foreign species and consumption and diet 
of those on board ships (Lister and Lister, 1987, Super, 1984). Phillips’ (1986) study of the 
1628 armada fleet of Martín de Arana included research on the provisioning of the vessels, 
exploring the time required to provision, provenance and the impacts of cost and produc-
tion on supplies, also highlighting some of the most common foodstuffs provisioned on ves-
sels operating in the Indies. The investigations of the Emmanuel Point shipwrecks also high-
light the contribution that the study of colonisation fleets and provisioning can make to our 
knowledge of colonialism and the processes of colonisation exceptionally well. 
The Emanuel Point shipwrecks in Pensacola have offered the rare opportunity to 
study both the historical and archaeological record of a colonisation fleet (Schoenleben, 
2008, Scott-Ireton, 1998, Smith et al., 1999a, Smith et al., 1999b). The Emanuel Point Ship-
wrecks are associated with the Tristan de Luna y Arellano colonising expedition, which de-
parted Veracruz on the 11th June 1559. The fleet consisted of eleven ships and over 1 500 
men, women and children. On the 15th August the fleet reached Pensacola Bay, Florida, and 
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a suitable site for settlement of 80 to 100 people was selected, the galleon San Juan de Ulua 
was send back to Veracruz to announce the fleet’s arrival and gather more supplies, while 
scouting parties were sent out for food. On the 19th of September 1559 a hurricane de-
stroyed most of the ships at Pensacola Bay, as well as much of their supplies (Smith et al., 
1999b: 2-7). In 1992, the first ship (Emanuel Point I) was surveyed as part of the Pensacola 
Shipwreck Survey followed by excavations (Smith et al., 1999a, Smith et al., 1999b: 14-19), 
with a second ship (Emanuel Point II) located in 2006 by archaeologists from the University 
of West Florida, and excavated from 2007 (Schoenleben, 2008). 
Excavations since 1992 have yielded a vast quantity of archaeological artefacts asso-
ciated with the two Emanuel Point shipwrecks. A wealth of studies has been produced 
around the shipwreck assemblages, including those concerned with the provisioning of the 
fleet. Scott-Ireton’s (1998) study investigated the formation of colonisation fleets using both 
the historical and archaeological record, including fleet composition, personnel, armaments 
and provision acquisition. The study explored the types of contemporaneous ships likely 
present in the Caribbean, royal ordinances and the potential impact of the said factors upon 
fleet composition, as well as investigating the source of fleet provisions. Provisions were 
sourced from New Spain and Spain (Scott-Ireton, 1998: 51). Comparisons of the provisions, 
ordnances, vessels and personnel composition were made to other 16th Century vessels in 
the Caribbean, although no other archaeological sites of colonisation fleets were available 
for comparison. This was used to highlight material culture differences in relation to differ-
ent fleet activities. Collis (2008) further studied the vessel (ship) types and explored the 
role(s) and goal(s) of voyage participants. Recently, the ceramics from the Emanuel Point 
shipwrecks have also been compared with those from the Padre Island wreck, including ty-
pological and spatial analyses (Sorset, 2013). Disparities and continuities were recognised in 
the types of items recovered, indicating some differences due to fleet function and length of 
voyage, as well as some commonalities to 16th Century life on ships.  
Rodgers‘ (2003) study of food acquisition, storage, preparation, consumption and 
disposal aboard the de Luna ships included examination of both the archaeological and his-
torical records. The study showed that a European diet was dominant with few exceptions, 
as were European storage, preparation and consumption procedures. Chemical analysis of 
copper cooking vessels retrieved from the wrecks indicated a European origin for the metal. 
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Status-attributed displays were suggested, with European conceptions of class evident. The 
European emphasis was attributed in part to the desire to maintain Spanish lifeways at sea 
and transplant said lifeways to the would-be colony. Lawrence (2010) also analysed the ar-
chaeobotanical remains of both Emanuel Point wrecks, identifying differences in the pres-
ence and relative frequency and ubiquity of various plant species between ships. Although 
the organisation of food upon the ships could not be clearly determined, it was suggested 
that the Emanuel Point I might have served a special function of olive storage, perhaps re-
lated to ballast, and the Emanuel Point II specialised with respect to hazelnuts and wine 
grapes. The presence of at least two olive cultivars was also determined. The provenance of 
artefacts has also continued to be incorporated into studies of the assemblages. This has 
included Marr’s (2012) study of lead sheathing indicating that sheathing originated from a 
source likely in Spain, and Gifford’s (2013) chemical analyses of obsidian blades and resins, 
and the chemical characterisation the ceramics, variously ascribing sherds to Old and New 
World origins. Combined these studies have not only identified provisions, but also allowed 
insights into the society provisioning them, such as dietary preference and access to ships 
and goods, as well as glimpses into New World industries and material culture. 
Provisioning can be viewed as a manifestation of the various forms of colonisation 
(Stein, 2005); its basis including the purposes behind colonial endeavours (Scott-Ireton, 
1998: 92) – those originally envisaged rather than those that develop naturally as conse-
quence of the conditions peculiar to each endeavour –, limitations of availability, restric-
tions associated with the physical movement of the colonisation process (i.e. storage) 
(Rodgers, 2003: 39), cost, personal preferences, social convention, and expectations based 
on prior knowledge, both of those to take the voyage and those organising expeditions. This 
means that insights can be gained into the colonisation process and the colonising society. 
Preparations made prior to the expedition were vital to survival during long ocean-going 
voyages and to colonies, along with luck (Broodbank and Strasser, 1991: 239-240, Deckers, 
2006). Provisioning was a process that continued during the voyage as colonists supplied 
themselves with provisions from areas encountered while at sea or making settlement. In 
order to fully appreciate such notions as what colonists consumed on voyages, this contin-
ual process of provisioning must be taken into account (Rodgers, 2003: 38); however, this 
thesis focuses on the preparatory stages of such journeys. 
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To study the colonisation process through provisioning, comparisons across colonisa-
tion fleets are most effective, providing long time frames and multiple contexts that help to 
identify patterns. Here comparisons have been kept to other colonisation fleets with struc-
tural similarities: destinations in the West Pacific, migration involving long ocean-going voy-
ages and departure points along the Pacific coast of the Americas. All studied voyages took 
place during the 16th to early 17th Century and departed from the Viceroyalties of New Spain 
and Peru, namely those expeditions of Álvaro de Saavedra Cerón, Ruy López de Villalobos, 
Miguel López de Legazpi, Alvaro de Mendaña y Neira (first and second) and Pedro 
Fernández de Quirós. The voyage of Hernando de Grijalva in 1536 is not included here, as 
the historical records indicate this fleet was sent to aid Francisco Pizarro and participate in 
Peruvian trade, not originally intended to colonise areas in the Pacific. The long time frame 
spanned by the studied voyages enables their placement in a colonisation model, the stages 
of which each voyage represents potentially reflected in provisioning, as well as landscape 
learning, so crucial to successful colonisation efforts. 
The provisioning of voyages to the West Pacific is studied here using a combination 
of historical and archaeological research, with the term provision considered in its broadest 
sense: everything and everyone taken for the purpose of colonisation. The historical records 
allow us also to probe the provenance of provisions, including many perishable items invisi-
ble to the archaeological record alone. It is potentially possible to identify the influence of 
the structures of colonialism in the provisions using these records and identify to what ex-
tent colonialism was present in the Spanish colonisation of the West Pacific. Archaeological 
material is relatively rare with respect to specific colonisation fleets and is largely restricted 
to the Solomon Islands’ archaeological assemblages. The range of artefacts represented in 
the archaeological record is limited mainly to ceramics, but although the historical record 
presents a wider range of provisioned items to study, the variety of ceramics in the Solomon 
Island assemblages exceeds those recorded historically. As shown by the studies of the Em-
manuel Shipwrecks, analysing provisions to not only understand what was taken and pat-
terns to provisioning but other aspects of the society that provisioned them can lead to im-
portant insights. Here, the study of the archaeological assemblages is undertaken to also 
better understand the colonial potting industry, an aspect of increasing interest to historical 
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archaeology in Peru, and material culture in 16th Century Peru, a subject that has been 
closely tied to ceramic studies in the Spanish Americas.  
2.2 Historical Archaeology in Peru 
The development of historical archaeology in Hispanic South America has been wide-
ranging, focussing on several different research themes within different theoretical frame-
works, though with a general focus on conqueror groups and impacts upon indigenous 
populations (Funari et al., 2009, Funari, 1997, Politis, 2005: 194, Zarankin and Salerno, 2008: 
41). The diverse political and socio-economic history of each country, particularly since 
independence from Spain, has led to the uneven development of historical archaeology 
across the Hispanic continent, despite general similarities many countries share. In Peru, 
historical archaeological-style excavations began in the colonial period (Cabello Carro, 2003, 
Jamieson, 2005: 356, Martínez Compañon, 1991), although archaeology carried out by pro-
fessional archaeologists did not begin until around the early 20th Century (Politis, 2005: 
195). Historical archaeology has generally followed North American trends with systematic 
research beginning in the 1960s to 1970s and developing more intensively in the last 20 
years. 
The relatively late development of interest in historical archaeology compared with 
prehistory lies partly in the building of national identity, particularly during the nationalistic 
military governments that focussed primarily on indigenous pre-Conquest cultures (Politis, 
2005: 201-212, 221). Jamieson (1996, 2005) has summarised the advance of historical ar-
chaeology in Peru, and this is also summarised and expanded upon here to include more 
recent activities. Most of the early and even later historical archaeology projects in Peru 
were part of larger prehistoric projects, conducted mainly by foreign teams (Jamieson, 1996: 
11). These efforts include Marion Tschopik’s work in Chucuito, part of Harry Tschopik’s 
(1950) study of the persistence of Aymara potting traditions; Menzel and Riddell’s (1986) 
1950s, and Trimborn’s (1981) 1970s investigation of churches at Tambo Viejo and Sama, 
respectively; and the Chan Chan Moche Valley project in 1974 (Beck et al., 1983). One of the 
earliest projects was that of José de la Riva-Agüero y Osma’s search in 1937 for Inca mum-
mies interred in the San Andrés Royal Hospital in the 16th Century – no mummies were re-
2 Spanish Colonisation: provisioning, historical archaeology, ceramic characterisation and material 
culture 
20 
covered then or during recent attempts (Bauer and Coello Rodríguez, 2007, de la Riva-
Agüero, 1966 [1938]).  
By the late 1960s and 1970s historical archaeology in Peru had become more sys-
tematic. This included a national excavation program of churches and houses carried out by 
trained archaeologists, and the obligatory submission of field reports (Jamieson, 1996: 12, 
Schaedel, 1992: 224). Such projects included excavations at Maranga, San Miguel, from 
1964-1973, headed by the Pontificia Universidad Católica del Perú (PUCP) Archaeology 
Seminars, including excavations at Huaca Tres Palos (Cárdenas Martin, 1970, 2002) and 
Huaca de La Casa Rosada (Arrieta et al., 1974), pre-conquest sites later occupied by Spanish 
settlers. Myers’ 1964 investigation of the Sarayacu mission on the Upper Ucayali included 
eight days of excavation as part of a prehistoric survey (Myers, 1974, 1990), and was related 
to both prehistoric and ethnohistoric research. Excavations included Menzel’s study of con-
tact period cemeteries (Menzel, 1967), as well as the study of Francisco Pizarro’s remains in 
1977 (recently reanalysed by Greenwich (Greenwich Centeno, 2009)) (Mogrovejo Rosales, 
1996: 19, San Cristóbal Sebastián and Guillén Guillén, 1986).  
By the 1980s, many countries in South America were moving to democratic govern-
ments. This reinvigorated historical archaeology in these countries, which benefited greatly 
from increased contacts with foreign archaeologists. In Peru, from 1977-1983, under the 
government of General Morales Bermúdez, the doors to North American scholars were 
opened wider than under his predecessor General Velasco Alvarado, leading to an influx in 
foreign researchers (Politis, 2005: 211). During this period a number of important historical 
archaeological projects began. Miasta Gutierrez (1985) worked in three villages in Huaro-
chirí province that likely supplied Lima with ceramics during the colonial period (and still 
do), being Santo Domingo, San José de los Chorillos and San Pedro de Quinti, studying ce-
ramic style transitions from the prehistoric to colonial period. At the Casa Osambela, a Do-
minican monastery from the mid-1500s to 1807, Flores Espinoza et al. (1981) excavated co-
lonial contexts to help architects with accurate reconstruction and in the process revealed 
evidence of a mestizaje presence. Burial themes also continued, with Allison (1979) studying 
67 mummies from a 1580 to 1650 cemetery near Ica, revealing an large absence in adult 
males and a shortened post-conquest lifespan compared with pre-Conquest populations. 
Beck et al. (1983) also excavated a colonial roadside way station in north coastal Peru, part 
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of prehistoric work in the area. In 1983 the Peruvian Society for Historical Archaeology was 
founded (Deagan, 1984, Jamieson, 1996: 12). 
One of the most well published projects from 1980s was the Moquegua Bodegas Pro-
ject, which focussed on the agricultural industry of the Moquegua Valley, dominated by the 
wine industry in the colonial period (Rice, 1994, 1996, 1997a, 1997b, 2012a, 2012b, Rice and 
Van Beck, 1993). This was the first large-scale project of its kind in Peru carried out by North 
Americans and developed out of the identification of bodegas during the Programa Conti-
suyu Osmore Drainage Prehistory Project (Jamieson, 1996: 14, Stanish and Rice, 1989). Sur-
vey and excavation were carried out from 1985 to 1990. A total of 130 bodegas were identi-
fied during survey, with shovel testing carried out at 27 of the winery sites and four bodegas 
(Rice, 1994). A total of 26 kilns were also recorded, and two excavated, with research reveal-
ing the production of ceramics, kiln construction methods and the identification of calcining 
kilns (Rice, 1994). The results of this study were also included in Smith’s (1991) doctoral the-
sis, discussed from the perspective of transculturation. The Programa Contisuyu included 
excavation at the village of Torata Alta, occupied by the Lupaqa people (Rice, 2012c, Van 
Buren, 1993). Van Buren’s (1993) research at Torata Alta included the determination of the 
founding of the site possibly in the pre-colonial or early colonial period, with a focus on po-
litical and power relationships, specifically the study of the site in terms of vertical archi-
pelagos. DeFrance (deFrance, 1996, 2010) has also used these assemblages to explore do-
mestication and eating habits during the colonial period. 
Mogrovejo Rosales (1996) published an overview of historical archaeological re-
search, which indicated that a lot of recovered material derived from the renovation of co-
lonial buildings and highlighted the need for publication, citing the examples of the Santo 
Domingo, Jesuit Compañía de Jesus, and the Mercedarian la Merced monasteries, Cuzco, 
which were all excavated in the 1980s and 1990s but unpublished (Mogrovejo Rosales, 
1996: 15-16). 
Interest in historical archaeology over the last 10 to 15 years has involved long-term 
projects (Torres, 2011: 9). These include Wernke’s (2003, 2007a, 2007b, 2012, 2013) study 
of built environment and missionary strategies in the Colca Valley, Arequipa; Klaus et al.’s 
(Klaus, 2008, Klaus et al., 2009, Klaus and Tam, 2009, 2010) study of skeletal remains at 
Morrope and similarly Klaus’ work at Eten (Klaus, pers. comm.); Quilter et al.’s research on 
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reducciones at Magdalena de Cao near the Mochica site of El Brujo (Brezine, 2012, Quilter, 
2011, 2013, VanValkenburgh and Quilter, 2008); Chase’s study of Huarochirí (Chase, 2012, 
Chase cited in Torres, 2011: 9); Chacaltana’s study of the roles tambos played in colonial 
society (cited in Torres, 2011: 11); El Proyecto Arqueológico Zaña Colonial (PAZC) and Van-
Valkenburgh’s study of reducciones in the Zaña and Chamán Valleys (VanValkenburgh, 2012, 
VanValkenburgh et al., 2013, VanValkenburgh et al., nd ); Astuhumán et al.’s study of the 
colonial town of San Miguel de Piura (Astuhuamán Gonzáles, 2011, de Villanueva 
Domínguez and Vela Cossío, 2006, de Villanueva Domínguez et al., 2002, Rodríguez 
Rodríguez, nd, Universidad Politécnica de Madrid and Universidad de Piura, nd-a, nd-b, nd-c, 
Vela Cossío, nd-a, Vela Cossío, 2001, nd-b); Guillermo Cock et al.’s recovery of colonial pe-
riod remains at Puruchuco (Cock Carrasco, 2002, Murphy, 2003, Murphy et al., 2010). Re-
search on colonial Moquegua has also continued, including the publishing of archaeological 
data and historical research on colonial Spanish colonisation processes in the Moquegua 
Valley (Rice 2011, Rice, 2012a, 2012b, 2013a, 2013b). Valuable also are the continued resto-
ration works on colonial buildings, such as Guerrero and Phon’s excavations at the Cellar 
and Block (block 2 of Jirón Ancash in the centre of Lima), part of the Urban Renewal Pro-
gram of the Historical Centre of Lima; and test pits in the Riva Agüero mansions and O'Hig-
gins (cited in Torres, 2011: 10); offering important opportunities to study social stratifica-
tion. Similarly, excavations at the Convent of Santo Domingo and San Andrés Hospital offer 
potential insights into colonial life (Bauer and Coello Rodríguez, 2007, Carbajal Iturry and 
Coello Rodríguez, 2010, Coello Rodríguez, 2010a, 2010b, Coello Rodríguez and Chuhue 
Huamán, 2009).  Van Buren’s (2010) recent review of the archaeology of Spanish colonialism 
in the Americas included several of the above examples, showing the significant contribu-
tions Peruvian historical archaeology can make to a range of issues including missionisation 
and the biological impacts of conquest. Global conferences focussing on South American 
historical archaeology have also taken place in recent years, including Definiendo el Derro-
tero: Posibilidades y Perspectivas para la Arqueología Histórica en el Perú in 2010, highlight-
ing the continuing emerging interest in Peruvian historical archaeology and exploring a myr-
iad of historical archaeological topics (Martín et al., 2012: 5-6, Weaver, 2010).  
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2.2.1 Colonial Ceramics and Historical Archaeology in Peru 
A wide range of research themes have been explored in Peru and Andean historical 
archaeology more widely, such as burial practices and health, ethnicity, colonial cities, and 
colonial ceramic production, although fewer published studies of the latter in Peru have 
emerged. Attribute studies of colonial ceramics recovered in Peru began to be developed in 
the 1970s and 1980s, with some types of pottery associated with Peruvian manufacture, 
including storage vessels, tin-enamelled (Contisuyu) and glazed and enamelled ceramics 
(Mojinete) recovered from Moquegua (Acevedo, 1986, 2004, Cárdenas Martin, 1970, 1971, 
1973, Rice, 1997a, 2012a). Tin-enamelled ware typically refers to ceramics made in the 
Americas that mimic majolica produced in Europe, although it is also commonly referred to 
as majolica. Part of the difficulty in definitively identifying Peruvian-made ceramics lies in 
the lack of excavated kiln sites particularly in cities, where urban sprawl has made access to 
these sites difficult. The most well-published excavated sites are those in Moquegua (Rice, 
1994, 1996, 1997b), along with Miasta Gutierrez’s (1985) excavation of waster dumps in 
Huarochirí, and Mogrovejo Rosales’s (1996) reported dumps in Lima. Aside from identifying 
Peruvian made ceramics, the study of colonial ceramic assemblages in Peru has encom-
passed aspects of material culture change, such as creolisation and mestizaje, most notably 
at excavations at Casa Osambela, Moquegua and Torata Alta (Flores Espinoza et al., 1981, 
Smith, 1991, 1997a, Van Buren, 1993). Recently, Torres (2011) examined ceramic assem-
blages from ten sites in the Zaña valley, determining ceramic provenance based on typologi-
cal study, dating said sites and investigating implications for production and trade in the 
area. Research at San Miguel de Piura also includes investigating the production of transi-
tional period style ceramics (Astuhuamán Gonzáles, 2011).  
Rice (2013a, 2013b) has also explored the understudied subject of morisco/mudéjar 
influences in the colonial Andes and the New World more broadly, and the spheres of loza 
production. The latter include a northern sphere, encompassing the Caribbean, New Spain, 
and the southwest United States of America, and a southern sphere, centred on the east-
central Pacific basin and including the Andes (Rice, 2013b: 268-269). A hierarchical design-
structure analysis (HDSA) of Andean loza, as well as Spanish (Aragón/Teruel), Panamanian, 
indigenous southern Peruvian pre-Hispanic and early colonial ceramics, and pottery from 
New Spain, showed that there are similarities generally between New World loza and Span-
2 Spanish Colonisation: provisioning, historical archaeology, ceramic characterisation and material 
culture 
24 
ish majolica (Rice, 2013b: 283-307). Further, there were high levels of similarity among most 
elements of design structure for Andean and Aragón ceramics. The two different spheres of 
loza production were evident in colour and spatial distribution, as well as vessel forms and 
execution: one to the north associated with the use of cobalt blue, and another to the south 
associated with the use of copper green. These two spheres overlapped in Panama. For 
southern Peruvian loza a range of influences were apparent, namely Spanish, Panamanian, 
and indigenous. The influence of morisco/mudéjar in these Peruvian ceramics was also sug-
gested. The dominance of green in decoration, associated with morisco/mudéjar traditions, 
was suggested as probably not due to lack of blue pigment, which could be made from a 
copper-zinc mix as well as cobalt, but a clear choice and the HDSA results suggest that the 
use of green was conscious and in line with the continuation of green-brown decorative 
traditions from east Spain. 
Chemical characterisation studies of ceramics produced in the Viceroyalty of Peru 
have also more recently become the focus of South American historical archaeological re-
search, including Jamieson et al.’s (2004, 2012) study of Ecuadorian material, Rovira et al.’s 
(2006) characterisation of Panamanian ceramics, and Iñañez and Speakman’s (2011) study 
of Guatemalan glazes. In Peru, research by Chatfield (2007), VanValkenburgh and colleagues 
(pers. comm.) and Rice (2012a) have likewise contributed to this kind of work. These studies 
have the potential to provide important insights into ceramic production and distribution 
during the colonial period, which are discussed more below and to which the Solomon Is-
lands assemblages can signifcantly contribute. 
2.3 Characterisation of Ceramics from Spain and the Americas 
Mineralogical and chemical characterisations of ceramics from Spain and the Ameri-
cas have become increasingly common since the 1970s. One of the earliest studies to char-
acterise ceramics from these regions was undertaken by Vaz and Cruxent (1975), who 
showed that gamma-ray induced thermoluminiscence analysis could be used to provenance 
Panamanian, Mexican and European ceramics, and suggested Panama as the area of manu-
facture for Panama Polychrome. Other studies utilised petrology, X-ray diffraction (XRD), 
and instrumental neutron activation analysis (INAA), the latter having become a commonly 
used technique to geochemically characterise Spanish and New World ceramics. INAA has 
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proven a valuable technique for provenance studies, with the large number of studies utilis-
ing this technique enabling the creation of large chemical databases for comparison, par-
ticularly useful for provenance work in conjunction with other historical, archaeological and 
typological data. A major study by Olin et al. (Jornet et al., 1985, Olin and Blackman, 1989, 
Olin et al., 1978, Olin and Sayre, 1975) used INAA, petrology and XRD to characterise a range 
of Spanish, Peruvian (Cuzco), Ecuadorian (Quito), Venezuelan, Mexican, Panamanian, Gua-
temalan and Dominican majolica, successfully discriminating amongst all groups. A con-
tinuation of work in the same area also utilising INAA, petrology and XRD by Magetti et al. 
(1984) defined differences amongst European and Mexican samples of majolica, with Span-
ish majolica calcareous and characterised by sedimentary lithics, whereas Mexican majolica 
was comprised of largely volcanic tempers and split into a calcareous and non-calcareous 
group. Myers et al. (1992) also expanded the characterisation of Spanish ceramics using 
INAA in a study of Spanish majolica, including ceramics from a kiln site in Triana, aimed at 
investigating ceramic production and distribution. Similarly, more recent major studies by 
Iñañez et al. have undertaken a range of studies to characterise Spanish ceramics from the 
14th to 18th Centuries, not only of ceramic fabrics but also glazes, including sherds from 
Spain, the Canary Islands, Panama, Colombia and Guatemala (Ferrer et al., 2013, Iñañez, 
2007, Iñañez et al., Iñañez et al., 2007a, Iñañez et al., 2007b, Iñañez and Buxeda, 2007, 
Iñañez et al., 2007c, Iñañez and Speakman, 2011, Iñañez et al., 2008, Iñañez et al., 2009b, 
Iñañez et al., 2010b).  
Characterisation of Mexican majolica has also been furthered since the 1970s 
through studies by Fournier and others (De la Vega et al., 2013, Fournier and Blackman, 
2008, Fournier et al., 2007, Monroy-Guzman and Fournier, 2003, Monroy et al., 2000). Using 
geochemical (INAA), typological and historical data, Fournier et al. have determined produc-
tion centres in New Spain, including Mexico City, Puebla and Oaxaca. A review of characteri-
sation studies focussing on New Spanish ceramics over the last 40 years is contained in 
Fournier and Blackman (2008). These studies included Romita ware/Indígena ware, which 
was previously assigned variously to Mexican and European origins (Maggetti et al., 1984, 
Rodríguez-Alegría et al., 2003), but determined by Fournier et al. (Fournier et al., 2007) as 
New Spanish in origin. This has recently been supported by lead isotope analyses of both 
Spanish and Mexican glazes from the colonial period (Iñañez et al., 2010a).  
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Two major studies characterising ceramics from Central and South America have also 
used INAA. Jamieson et al.’s (2004, 2012) INAA studies of pottery production in the regions 
of Quito, Riobamba and Cuenca have characterised a range of ceramic types, including un-
glazed and lead-glazed earthenware and majolica. Majolica identified as Quito in origin in-
cluded polychrome majolica in green, brown and cream and blue-on-white and plain white 
majolica. Ceramics identified as Cuencan included unglazed red-slipped pottery, unglazed 
vessels and unglazed roof tiles as well as polychrome majolica. A study of ceramics made in 
Riobamba (Sicalpa/Cajabamba), showed the production of plain and red-slipped pottery, 
green-glazed ceramics and polychrome majolica (Jamieson et al., 2012). Lead-glazed ceram-
ics were also determined to have been produced in Quito (Jamieson et al., 2012: 10).  
Rovira et al. (2006) analysed Panamanian majolica, pre-Hispanic sherds, Redware and 
clays as part of a chemical study using INAA.  The chemical signatures of Panamanian majol-
ica and other pre-Hispanic ceramics were determined. A group of ceramics known as Red-
ware and contenedores de pasta roja was also suggested as Panamanian or possibly Peru-
vian in manufacture, pending further research. Previous characterisation of Redware was 
also carried out by Jamieson and Hancock (2004), who suggested a Panamanian origin for 
this ceramic type. 
Aside from INAA a number of other techniques have been shown to have clear value 
in characterising and provenancing ceramics. Scanning electron microscopy-energy disper-
sive X-ray analysis (SEM-EDX) and laser ablation-inductively coupled plasma-mass spec-
trometry (LA-ICP-MS) have been used to characterise ceramics. Padilla et al. (2005) charac-
terised glazes of majolica sherds excavated from 16th and 17th Century contexts in Havana 
City and Antwerp using SEM-EDX, including Spanish, Antwerp, Italian and Mexican ceramics, 
whereas Guatemalan majolica glazes have also been analysed by SEM and LA-ICP-MS. For 
the latter, the data analysis showed that Guatemalan glazes formed a distinct chemical 
group compared with pottery from Seville, Talavera, and Puente, and were manufactured 
using a double firing process, with an iron-based rather than a manganese-based black pig-
ment (Iñañez and Speakman, 2011). Majolica glazes from Mexico, Panama, Guatemala and 
Florida have also been studied by Iñañez et al. (2013) using synchrotron micro-X-ray diffrac-
tion (m-XRD) and SEM to assess technological potting changes during the colonial period 
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and production differences, changes which are not assessable in studies that use INAA 
alone, and provide more detailed data on manufacturing processes. 
Until recently, there has been a dearth of geochemical data from Peruvian colonial 
Spanish forms compared with pre-colonial pottery, but this has started to change due to 
recent studies, including Chase’s (pers. comm.) study of Huarochirí ceramics, Chatfield’s 
(2007, 2008, 2010) study of ceramics from Aqnapampa, and VanValkenburgh’s (2012, pers. 
comm.) characterisation of ceramics from the Zaña and Chamán Valleys. The latter includes 
both LA-ICP-MS of Early Green-glazed ware and majolica glazes, and INAA of a range of ce-
ramics, part of which formed a collaborative arm of this thesis research. Results of INAA of 
ceramics retrieved from the Moquegua Valley have also recently been presented (Rice, 
2012a).  
Rice’s (2012a) study of 120 sherds from the Moquegua Valley, excavated as part of 
the Bodegas Project (Rice, 1994, 1996, 1997a, 1997b, Rice and Van Beck, 1993, Smith, 1991, 
1997a), and comparative sherds from the Florida Museum of Natural History, has deter-
mined chemical signatures for Peruvian majolica (Contisuyu and Mojinete ware) and indige-
nous ceramics including Chucuito Red-on-orange type. Rice proposed that the largest Peru-
vian chemical group (majolica) were produced in Cuzco, whereas Chucuito Red-on-orange 
type was likely produced near Lake Titicaca. This study also included Panamanian ceramics 
and geochemical comparisons showed that eight sherds found in Peruvian contexts were 
Panamanian. The presence of these ceramics, Peruvian and Panamanian, in the Moquegua 
valley thus demonstrates their distribution, as early as pre-1600, and the chemical identifi-
cation of Peruvian majolica further characterises a second sphere of American majolica pro-
duction, chemically and stylistically. Recently, Iñañez et al. (Iñañez et al., in press) character-
ised ceramics from the Convent of Santo Domingo in Lima, attempting to identify chemical 
signatures of majolica found during excavations, selecting a range of samples including 
those based on typological characteristics put forward for Peruvian-made majolica. All ce-
ramics were identified as Panamanian, which enhances our knowledge of Panamanian ma-
jolica production and distribution, while also cautioning the use of these typological charac-
teristics to identify Peruvian majolica. 
Aside from determining chemical signatures, Chatfield’s (2007) study of Aqnapampa 
ceramics has also taken a technological approach to understanding ceramic production, 
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showing changes and adaptations to firing technologies, and showing an evolution of pot-
tery production techniques, while also questioning the use of the K’illke style ceramics to 
date contexts. These characterisation studies are important contributions to our under-
standing of colonial ceramic production in Peru, with the potential to promote detailed un-
derstanding of colonial pottery production and its distribution and adaptation in the colonial 
period. The Graciosa Bay and Pamua assemblages offer a prime opportunity to investigate 
late 16th Century ceramics and potting industries in Peru as they can be narrowly and rela-
tively accurately dated. The results of previous characterisation and typological studies pre-
sent a foundation for which to identify Peruvian-made colonial period ceramics through 
comparison, which can lead to insights into assemblage selection and material culture. 
2.4 Approaches to Culture Change and Exchange in the Americas 
Numerous terms in archaeology have developed to describe the cultural changes and 
amalgamations that occurred during the Spanish colonisation of the New World, notably, 
acculturation, syncretism, bricolage, transculturation, creolisation, mestizaje and hybridity. 
Each term is subtly different, used in different contexts in archaeology but the terms are 
also sometimes used interchangeably. Liebmann (2013) has recently published an overview 
of these terms and discussed how the theoretical lenses that these terms represent can 
shape our interpretation and understanding of material culture. Here a summary of the 
terms is also presented and a review of their use in material culture studies involving ceram-
ics. 
Definitions of acculturation have changed over time. Redfield et al. (1936) is com-
monly cited in discussions of acculturation, having defined the term as describing “those 
phenomena which result when groups of individuals having different cultures come into 
continuous first-hand contact, with subsequent changes in the original cultural patterns of 
either or both groups” (Redfield et al., 1936: 149). It was distinguished from culture change 
but a part of the change process, and assimilation was just one aspect of acculturation, as 
was diffusion (Redfield et al., 1936: 149). Further, this definition was independent of cultural 
complexity and relationships of domination and power, independent of time period, and 
eliminated some of the earlier uses of the term in various fields, including: the development 
of knowledge of skills and thought patterns in one’s own culture – synonymous with educa-
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tion – and the transmission of only a single cultural aspect (Herskovits, 1938: 2-11). Foster 
(Foster, 1960: 7-12) further defined acculturation to include dominance in a “conquest cul-
ture” model, in which the entirety of the donor society influences the recipient society, al-
though the donor society is only ever a subset of the whole. The acculturation process is 
complete when a new culture crystallises. Spicer defined acculturation as “the augmenta-
tion, replacement or combination in a variety of ways of the elements of a given cultural 
system with the elements of another” (Spicer, 1961: 529). In Spicer’s view, after an initial 
period of integration, four types of acculturation occur: assimilation, compartmentalisation, 
fusion and incorporation. 
The term acculturation fell out of favour as it became associated with adoption of 
Spanish-American culture and was perceived as a largely unidirectional understanding of 
cultural change (Ewen, 2000). Some acculturation studies also tend to focus on degree of 
change and its quantification, if possible (Farnsworth, 1992, Hoover, 1992). Further, cultures 
are now viewed as products of change and ever changing, and the view commonly associ-
ated with studies where acculturation occurs with assimilation denies this constant flux, as 
do other notions of pure cultures (Liebmann, 2013: 28). Despite the criticism of accultura-
tion, Cusick (1998a) has explored the retention of associated ideas that can still be consid-
ered useful for the study of culture contact. The heavy criticism of acculturation for Cusick is 
in part due to a focussing on only “one or two of the formulations  for acculturative models” 
of which Redfield et al.’s (1936) definition is just one example (Cusick, 1998a: 127-134). 
Syncretism has also been viewed as unidirectional. It has been described as “the 
process by which cultures constitute themselves at any given time” (Stewart, 1999: 41) and 
as the combining of elements “from two or more different religious traditions within a 
specified frame” (Stewart, 1999: 58), with studies tending to focus on religious aspects 
(Leopold, 2004, Liebmann, 2013: 28). The term was coined in the 1st Century A.D. by Plu-
tarch, and in the 17th Century was associated with negative connotations, wrapped up in the 
religious movements across Europe (the “syncretistic controversies”); these negative reli-
gious associations continued into the 21st Century (Stewart, 1999: 45-46). For Africanists, 
the term continued to be viewed negatively. The term was taken as one that derided cul-
tural admixtures, and associated with ideas of purity of original cultures (Stewart, 1999: 46). 
Syncretism has further been suggested to emphasise harmonious combinations rather than 
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discord and disharmony (Liebmann, 2013: 28). In the Americas syncretism has had more 
positive connotations (Herskovits, 1938), due to isolation, different anthropological school-
ing backgrounds, and different political contexts, amongst other reasons (Stewart, 1999: 
47). 
The term bricolage was defined by Levi-Strauss (1966) as “the creative re-
combination of cultural elements made by individuals acting within a limited range of op-
tions.” In colonial contexts, bricolage is concerned with the social limitations on cultural 
blending, and individuals (Comaroff, 1985). The term has been used as the process of rein-
terpreting the refuse of one culture into another (Russell, 2005: 40), Derrida interpreting 
Levi-Strauss’ model with the bricoleur as “someone who uses “the means at hand”” 
(Derrida, 1978 [1966]: 33). Wolski (2001) suggests that the bricoleur can escape the imposed 
system without leaving it. Russell (2005: 41) views bricolage as “either resistance or ac-
commodation at the same time as being neither resistance nor accommodation”, and a 
process of mediating amongst different identities. To this view, Russell incorporates also 
creolisation, seen as both accommodating and resistive. It has been used rather than other 
terms that emphasise agency, focussing on the limitations presented by social structures 
(Liebmann, 2013: 30). 
Transculturation and ethnogenesis became increasingly popular in colonial Spanish 
studies during the 1990s. Transculturation was introduced by the Cuban archaeologist Ortiz 
in the 1940s as an alternative to acculturation, recognising the “dynamic interaction of sym-
biosis and resistance” (Deagan, 1998: 28, Ortíz, 1940). The term emphasised change in all 
cultures due to contact, of both loss and gain and a never ending process of synthesis 
(Stewart, 1999: 48). Ethnogenesis was also increasingly used in American anthropology to 
understand the “genesis of previously unrecognized ethnoi who combine and transform 
elements of multiple cultural traditions in forms and meanings”, particularly useful for 
studying the ethnogenesis of criollos and ladinos (Deagan, 1998: 29).  
In postcolonial theory, creolisation has typically referred to material culture forms 
that are ethnically ambiguous (Liebmann, 2013: 28). Linguistic creolisation initially attracted 
much research but in the mid-20th Century it became used in the study of other cultural as-
pects, and its use by linguists, historians and cultural anthropologists provided the base for 
studies in the Americas by historical archaeologists (Ferguson, 1992, 2000, Palmié, 2006: 
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443-447). The term creole/criollo appeared in the Spanish colonies and has a politicised 
meaning dependant on context (Ferguson, 2000, Graubart, 2009). Brathwaite attributed the 
word creole to the combination of the Spanish words criar and colono. Stewart discusses the 
word creole as from the Portuguese word crioulo that meant “bred/brought up” and which 
commonly referred to slaves raised in a master’s house when used (Stewart, 1999: 44). 
Graubart (2009) suggests that criollo was likely first used by the Portuguese to distinguish 
between African-born slaves (bozales) and those from the New World who spoke Spanish 
and/or Portuguese and were Christian (crioulos). With its roots in Spanish and Portuguese, 
by the end of the 16th Century, criollo described American-born people of Spanish descent, 
with those of African descent having colour and/or slave/free status appended to the term 
(Graubart, 2009: 488-489). Inca Garcilaso de la Vega, an early 17th Century Peruvian/mestizo 
writer, defined a creole as “los que ya no eran españoles, ni tampoco indígenas” (Stewart, 
1999: 44). Graubart’s (2009) analysis of wills and testaments from Lima and Trujillo during 
the colonial period shows that the term indicated more than birthplace. Peruvian records 
show that bozales could become criollos seemingly by speaking Spanish, being Christians 
and changing their appearance. Similarly, indigenous peoples could also become criollos, 
using indio criollo to form separate urban (connected to multiethnic institutions) identities 
aside from rural indigenous identities. By the middle 16th Century, creole was also applied to 
Old World plants and animals that were seen to be “going native” (Palmié, 2006: 438). The 
meanings associated with the term creole continued to evolve, dependent on historical con-
text (Palmié, 2006: 439-440).  
There is no one definition for creolisation in historical archaeology; its use depends 
on the context(s) being considered, for example, Ferguson’s study of African American stud-
ies and Dawdy on creole Louisiana (Cusick, 2000). Ferguson (1992) defined creolisation as 
“multicultural adjustment entailing interaction, exchange, and creativity” dependent on 
context, incorporating linguistic terminology to describe material objects: “material things 
are part of the lexicon of culture whereas the ways they were made, used, perceived are 
part of the grammar“ (Ferguson, 1992: xli). The ability to recognise grammar, however, is 
not always possible archaeologically, and the structuralist approach is also static: grammars 
are not always stable. This definition is nevertheless useful in understanding how mass-
produced objects are used and perceived (Singleton, 1998: 177). Deetz (Deetz, 1996: 213) 
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described creolisation as "the interaction between two or more cultures to produce an inte-
grated mix which is different from its antecedents." Cusick (2000: 46-47) has identified the 
following associations in a review of studies involving creolisation: 
“1. New World cultures forged in part through adaptation to a new environment and 
in part through the processes of selection and culture crystallization set forth by George 
Foster (1960) in Culture and Conquest (Deagan 1983, 1998; Ewen 1991, this volume). 
2. A "multicultural adjustment which entailed interaction, exchange, and creativity" 
(Ferguson1992: xli) and also involves rewriting the use and meaning of material things 
according to internalized cultural grammars (Brathwaite 1971; Joyner 1984).  
3. A process marked "by the formation of new cultural constructs for offspring of 
interethnic marriages" (Lightfoot and Martinez 1995:474).”” 
Dawdy (2000) has identified three sources for basic creolisation definitions: linguis-
tics, self-identifying creole peoples, and racial terminology. The three basic definitions are: 
“the recombination of new elements within a conservative cultural grammar... the adapta-
tion and development of a distinct colonial culture that does not necessarily result from 
ethnic and racial mixing (as in many Spanish New World criollo societies)” and the “third 
definition of creolisation invokes hybridity and syncretism, drawing parallels between the 
blending of genetic and cultural traits within a plural population.” (Dawdy, 2000). 
Ewen (2000) suggested the last two points listed by Cusick overlap with accultura-
tion, transculturation, and syncretism, and Dawdy (2000) has also noted that creolisation 
overlaps with ethnogenesis and identity negotiation, but as Cusick (2000) points out, creoli-
sation is not “a synonym for acculturation or transculturation (which is not useful) or as a 
proposed replacement paradigm for culture contact (which is not tenable).” Rather it con-
tributes to the latter and is “one among a number of processes... that all pertain to the ma-
nipulation of self and, ultimately, group affiliations” (Cusick, 2000: 47). Cusick (2000) sug-
gests that creolisation studies are best considered as a facet of culture contact studies, and 
describes the term as "the emergence of a group that is either self-identified or identified by 
others as 'creole'". Ewen (2000) has also noted that Spicer’s definition of acculturation is 
close to Deetz and Ferguson’s definitions of creolisation. Ewen suggests that it is fusion that 
is most like creolisation in its usage, a process that “favors neither culture, whatever the 
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specific form of combination, the principles that guide it are neither wholly from one or the 
other of the two systems in contact” (Ewen, 2000).  
In creolisation studies, cultural change is not unidirectional, but occurs both to the 
coloniser and the colonised. It incorporates the reformulation of both cultures, and has 
been used to study the societies and identities dislocated from their homeland and the 
emergence of cultures by expatriates and criollos (Liebmann, 2013). Liebmann (2013) has 
noted that creolisation is not always the most suitable “lens” for investigation, especially in 
circumstances where cultural groups had no contact with the Old World. Similarly, Lieb-
mann also finds the concept of mestizaje misplaced when dealing with groups that main-
tained distinct indigenous identities and cautions the use of mestizaje so as not to refer to 
some unitary culture. The concept of the mestizo culture lies in the intermarriage/breeding 
of Europeans and indigenous populations, and has been used to explore the creation of na-
tional identities and “explain unequal power relations in the Spanish colonial past” 
(Liebmann, 2013).  
Hybridity has also more recently come into use in historical archaeology. The term 
has long been associated in other fields variously affiliating hybrid items with degeneration 
and superiority, as well as fruitfulness and resilience (Stewart, 1999: 45, van Dommelen, 
2005: 117, Young, 1995: 1-89). In archaeology, hybridity refers to “new transcultural forms 
produced through colonization that cannot be neatly classified into a single cultural or eth-
nic category” (Liebmann, 2013). Bhabha’s (1985) work has been particularly influential, de-
scribing hybridity as a way to understand the “in-betweenness” present in colonial society. 
For Bhabha, individuals and their actions in colonial society were related by a mixture of 
similarities and differences to indigenous and colonial backgrounds without equating them 
with either entirely. Cultural hybridity is “the effect of an ambivalence produced within the 
rules of recognition of dominating discourses as they articulate the signs of cultural differ-
ence” (Bhabha, 1985: 110). Van Dommelen (2005: 117-118) further introduced hybridisation 
to describe the process of hybrid culture creation, emphasising individuals and individual 
action; describing processes of interaction and mediation amongst groups; representing 
“the practice of mixed origins”. Hybridity has been used to both imply disruption and con-
vergence and the reworking of elements rather than straight combinations of two or more 
cultural elements (Liebmann, 2013). Liebmann (2013) suggests that the viewpoint it pro-
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vides is more suitable in some situations than the other terms described above, such as the 
case where Native Americans with strong indigenous identities and limited ties to the Old 
World were not displaced; and the term should be used as an interpretative tool rather than 
a descriptive one for cultural change. Acculturation, syncretism, creolisation, and mestizaje 
need to be used with care, in that purity of culture cannot be assumed (Stewart, 1999: 40-
41). Hybridity considers all cultures impure (Said, 1993: xxv) and “stresses the interdepend-
ence and mutual construction of colonizer and colonized” (Kapchan and Strong, 1999: 250, 
Liebmann, 2013). 
2.4.1 Ceramics and Approaches to Material Culture Change and Exchange in 
the Americas 
Ceramics have played an important part in interpreting cultural change and the St. 
Augustine model in particular has shaped the way cultural amalgamations have been inves-
tigated, encompassing acculturation, creolisation and mestizaje (Deagan, 1983, 1996). The 
St. Augustine Pattern developed out of research at St. Augustine, Florida, conducted by 
Kathleen Deagan and others (Deagan, 1973, 1974, 1983, 1996), which aimed to investigate 
the “the role of acculturation processes, the extent and nature of Spanish-Indian syncretism, 
the crystallization of a Spanish-American criollo tradition, and the understanding of the na-
ture of social variability within it" (Deagan, 1983: 53). The research was thus based in cul-
tural crystallization theory (Foster, 1960), pattern analysis and hypothesis testing (Binford, 
1962, Deagan, 1974: 35, South, 1978). Deagan also used gender and race to understand ar-
chaeological assemblages, birthing the St. Augustine Pattern. In this model, low visibility 
areas in subsistence and technological activities were female dominated, and the high visi-
bility areas were male orientated. The female dominated areas were comprised of ceramics 
with indigenous, African or mixed elements, and the male dominated areas with Span-
ish/European-affiliated items, indicative of the mestizo culture and intermarriage. It was 
also suggested that mestizo diets would reveal greater reliance on local resources than 
European diets in part due to greater knowledge of food resources (Deagan, 1973, Deagan 
and Cruxent, 1993).  The St. Augustine Pattern was novel in its gendered approach that fo-
cussed on females as agents of change, as well as focussing on changes in the colonising and 
indigenous cultures, and the development of mixed-race cultures. 
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The Pattern and its follow on implications were used by Deagan and its supporters to 
interpret archaeological assemblages in the Caribbean. Excavations at La Isabela, Concep-
ción de la Vega and Puerto Real (Deagan, 1988, 1995, 1999, Deagan and Cruxent, 1993: 83, 
2002a, 2002b, Ewen, 1991, 2000, McEwan, 1986, 1995), were used to show that the St. 
Augustine Pattern developed in the early years of colonisations during the early 1500s. To-
gether with recent study of material recovered from the Taíno site of En Bas Saline (Deagan, 
2004), the Española sites also suggest that local factors such as environment and demo-
graphic/socio-economic status also played an important role in adaptation and cultural 
change. Additional changes to the pattern over time included the notion that not only 
women as wives but also as concubines and servants and those involved in other types of 
relationships, sexual or otherwise, enabled women as agents of change, with a focus on co-
habitation (Deagan, 1996, 2001: 191, 2002, 2003: 8, McEwan, 1991, South et al., 1988: 42, 
Trocolli, 1992). Further, tri-cultural frameworks were adopted to include indigenous-African-
European interpretations rather than indigenous-coloniser understanding (Deagan, 1985: 
289, 1990: 298, 1991, Deagan and Cruxent, 1993: 67). There has also been a shift towards 
Ortíz’s (1940) transculturation theory (Deagan, 1998, Voss, 2008: 861-865). 
It is now widely accepted that there was great diversity in the ways in which cultural 
change occurred within the Spanish colonies and that the St. Augustine model is not the 
cure-all to understanding New World culture mixes. Cohabitation has been recognised as 
only one of the agents of cultural change and Jamieson (2000b: 161) has pointed out the 
public roles women played and that women were not limited to domestic roles – although 
the St. Augustine model does not exclude public roles played by women, rather points out 
the potential of their domestic roles as agents of change. The study of Santa Elena also 
pointed to other processes, such as tribute, to explain indigenous ceramics. Aside from gen-
der, those of race, ethnicity and economic status have also been emphasised as determi-
nants of food and ceramic distributions, although this is not always easily identified in mate-
rial culture (Deagan, 1983, Shephard, 1983).  
Highly visible areas seen as male-European orientated in the St. Augustine model 
have also been challenged. Low (1995) showed that pre-Columbian cities influenced the 
development of Spanish towns and in Peru, a number of public indigenous systems were 
adopted, including transport networks and labour systems (Smith, 1997b). Rodríguez-
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Alegría (2005) has shown that Spaniards variably incorporated Aztec tableware within their 
residences in 16th Century Mexico, with indigenous pottery (serving vessels) found in large 
quantities in la traza, Mexico City, including areas occupied by wealthy inhabitants. 
Rodríguez-Alegría suggests this indicates strategic adoption of indigenous culture and that 
not every Spaniard sought to distinguish themselves from the indigenous populations. Care 
must also be taken in assuming a unified Spanish culture, as although immigration from An-
dalucía was predominant, Andalucía was not homogenous and differences could have con-
tributed to disparities in adaptations and cultural change (Rodríguez-Alegría, 2002). Charlton 
and Fournier (2010) also studied the manufacture of Colonial Red Ware in Mexico, and its 
relation to the mid-16th Century Avila-Cortés conspiracy. Incorporating pre-Hispanic manu-
facturing techniques and design, this ware appealed to both indigenous and European 
groups. Charlton and Fournier suggest that these vessels possibly appealed to Europeans as 
they were similar to some wares made in Spain and due a European fascination with goods 
perceived as Indian. Further, the ware appears to potentially be related to the development 
of a criollo identity. Jamieson (1996) also discusses that colonisers did adopt indigenous ta-
bleware and also social customs associated with such tableware (maté).  
Voss (2008) has suggested that meso- and macroscale systems need to be accounted 
for in understanding cultural changes, such as environmental, economic and institutional 
systems, geography and labour and tribute organisation (Charlton et al., 2005, Charlton and 
Fournier, 1993, Fournier García, 1997, Lycett, 2005). Environmental factors had great effects 
on diet, as zooarchaeological and archaeobotanical research has shown, and trade networks 
and terrain also greatly affected local availability of goods, which would have influenced diet 
and ceramic compositions (Reitz, 1992, Reitz and Cumbaa, 1983, Reitz and McEwan, 1995, 
Reitz and Scarry, 1985, Scarry, 1993). Although Deagan acknowledges the influences of mac-
roscale systems, she cautions against the subsuming of other kinds of social agency in un-
derstanding household choices under macroscale activities, and local settings and interac-
tions could be overlooked with pure macroscale views (Voss, 2008: 877-878). 
Van Buren (2010) has suggested that the existence of indigenous populations with 
high stratification in areas of Mexico and the Andes with craft specialisation impacted the 
availability and acceptance of indigenous goods. As well as gender, local conditions account 
for the variation observed in colonial assemblages; history and geography greatly influenced 
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assemblages as well (Van Buren, 1999). In South America, some significant differences to 
the St. Augustine Pattern have been reported. At Tarapaya, Bolivia, a 17th Century retreat, 
Van Buren found that although European ceramics were represented more in serving ves-
sels than utilitarian ceramics, indigenous and hybrid pottery dominated the archaeological 
assemblages including tableware, in an area likely inhabited by wealthy Iberians. Tarapaya 
also benefited from close proximity to Potosí and its associated trade networks. Zooarchae-
ological studies from Tarapaya showed that although the ceramics were primarily local, an 
Iberian diet was prominent (deFrance, 2003). This suggests strong trade networks involved 
in provisioning the mining area of Potosí, favourable Andean conditions for breeding Euro-
pean domesticates and that status was possibly linked to food being consumed. DeFrance 
(2003) points out that visitors to Tarapaya were wealthy criollos and mestizo elites. Based 
on this it appears that either women did not influence diet or Iberian foods were adopted to 
distinguish themselves, and the use of predominantly local ceramics was rather due to 
socio-economic reasons (deFrance, 2003). Visitors may have preferred to display European 
goods such as serving vessels at their city homes (Van Buren, 1999). 
Andean-made earthenware also dominated the ceramic assemblages in Moquegua, 
Peru, based on the excavation of four bodegas (Locumbilla, Yahuay, Chincha and Esto-
pacaje). These bodegas were divided into Early (16th Century), Middle (1600-1778) and Late 
(post-1778) Period contexts. Locumbilla excavations (Early Period) showed that Andean ma-
terial culture dominated, “with industrial elements of local manufacture and European de-
sign”, with zooarchaeological and archaeobotanical remains largely European (Smith, 1991). 
Andean-made majolica and other lead-glazed ware were present in Middle Period sites, 
with locally-made Cuy Plain ceramics (undecorated cooking vessels) increasing during the 
Middle and Late Period. Non-cooking affiliated decorated wares were uncommon and 
largely associated with the Middle Period. In Moquegua, owners of wineries possibly only 
lived in the region at key times such as harvest. During the 17th Century the serving vessels, 
lead-glazed and unglazed pottery were largely Peruvian in origin, with only approximately 
12% of majolica of New non-Peruvian and Old World manufacture. The continuation of in-
digenous pottery production in the region, trade and transportation difficulties were put 
forward as likely explanations for this pattern. The presence of elite painted Inca ceramics at 
Moquegua has also been suggested as both indicative of the presence of elite curacas, 
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adopted in lieu of access to equivalent European vessels (Smith 1991: 315), but also com-
mensality of Spaniards and Incas by Rodríguez-Alegría (2005), as a strategic adaptation of 
indigenous ceramics. Indian labourers moved to the region and were managed by curacas. 
DeFrance (1996) has shown that Iberian foodways were adopted in Moquegua, with Old 
World domesticates primarily consumed. In contrast, zooarchaeological research at Torata 
Alta, Peru, also showed that a pre-colonial pattern of animal use existed during the 16th and 
early 17th Centuries (deFrance, 1996). Torata Alta was a planned intrusive indigenous set-
tlement, associated with the Lupaqa, possibly occupied first during the pre-colonial or early 
colonial period to the 17th Century (Van Buren, 1993). Few European domesticates were 
adopted at this site, and coastal resources reached the area thanks to trade networks. Ce-
ramics were also predominantly local in origin. 
Although at both Moquegua and Tarapaya locally-made serving vessels showing evi-
dence of indigenous influence were used during the 17th Century, the painted forms, pastes 
and decoration were dissimilar, with Cuy Plain absent from the Tarapaya assemblages (Van 
Buren, 1999: 118). Panama Plain also dominated majolica assemblages at Tarapaya, 
whereas Peruvian-made majolica was predominant in the Moquegua assemblages. The lack 
of the latter at Tarapaya was possibly due to the restricted sphere of distribution or occupa-
tion period. At Torata Alta, non-Peruvian-made majolica also dominated, with the exception 
of some Contisuyu ceramics from surface collections, possibly related to abandonment of 
the site (Van Buren, 1993: 314). Van Buren (1999: 118) suggests that this further supports 
that these Andean areas relied on local commodities to a greater extent than those in 
Puerto Real and that the distributions were limited. Local conditions played a large role in 
household compositions. The types of sites that Tarapaya, Moquegua and Torata Alta repre-
sented no doubt also influenced the materials recovered (Van Buren, 1999: 118-120). 
One of the other detractions to the St. Augustine model has been its reliance on bi-
nary classification schemes: coloniser/colonised, high/low visibility, tableware/utilitarian, 
Spanish/indigenous (Voss, 2008). In Ecuador, Jamieson (1996) has advocated for a multidi-
mensional view of material culture, rather than the simple dichotomies of class, gender, 
visibility and so forth, particularly their role in mediating domination. With respect to ce-
ramic production and consumption, even the discussion of tableware typically viewed as 
“Spanish” can be problematic, for example, majolica may not be Spanish in origin or so as-
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sociated with attempts to promote “Spanish” links by individuals. In the Americas, numer-
ous workshops developed producing majolica and other ceramics wares (Deagan, 1987, 
Goggin, 1968, Lister and Lister, 1974). While European technologies were adopted, pre-
colonial pastes and motifs were also used, and the mixing of elements probably provoked a 
variety of responses (Sánchez, 2012: 31). Geochemical studies show that ceramic production 
and distribution in the New World was complex (Jamieson and Hancock, 2004, Jamieson et 
al., 2012, Olin et al., 1978, Rodríguez-Alegría et al., 2003, Rovira et al., 2006). European and 
indigenous classification binary schemes can obscure this richness (Fournier García, 1997). 
Voss (2008) points out that re-analysis of the residences of criollo de Hita and mestizo de la 
Cruz households shows that tableware consisted of 40.1 % and 43.4 % respectively of New 
Spanish majolica, as well as other New Spanish and European non-Spanish ceramics. Less 
than 2 % of the tableware from the de Hita residence was from Spain, and none from the de 
la Cruz site. This might have been tied to economic circumstance, with the New Spanish ce-
ramics providing cheaper alternatives to imported European majolica, perhaps in attempts 
to recreate the European culture or perhaps the emergence of identities that no longer felt 
obligated to buy European goods to validate their social status, particularly in later periods 
(McEwan, 1992, Skowronek, 1987). Ceramic production and distribution in the Americas 
might play large roles in ceramic selection. This is the case not only for tableware but also 
utilitarian ware.  
Utilitarian ware has often been associated with indigenous and/or African presence 
in the Caribbean, but the variation in manufacture of these wares in time and space across 
the colonial Americas is more complex (Voss, 2008: 872-873). In the circum-Caribbean area, 
most utilitarian wares were locally produced independent of households’ gender and eth-
nic/racial compositions (Deagan, 1983, Ewen, 1991, McEwan, 1995, Shephard, 1983, Smith, 
1995, South et al., 1988). Card’s (2007) study of the nature of hybrid vessels in Ciudad Vieja, 
El Salvador, led to an understanding of creolisation, continuity of indigenous culture/identity 
and ethnogenesis; combined with historical research, town planning and architectural re-
mains indicated the richness and variety of interactions. Hybrid vessels were in abundance 
at Ciudad Vieja, linked to the suspension of indigenous populations within the society 
through relocation and reliance on local products. Ceramics and other items that were not 
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copied locally or highly desired, were imported (Card, 2007: 563). Artefact diversity was also 
linked potentially to affluence (Card, 2007: 563-564). 
Voss (2012) has also questioned the association of status with ceramics, particularly 
majolica, typically associated with higher status in colonial Spanish studies based largely on 
archaeologists’ interpretations of social value rather than cost-related documentary records. 
In studies of two presidio settlements in Alta California, Voss (2012) suggests that vessel 
form and function played large roles in selection, as opposed to type and decoration. The 
connection between status and majolica and other ceramics was complex across space and 
time, and dependant on context. Loren’s (2007 ) study of casta portraits showed that majol-
ica and porcelain were found in both high and low status casta  paintings. The difference 
was not found in the presence of majolica and porcelain but their presentation: 
chipped/broken in low status paintings, whole and on display as part of decor in high status 
paintings. Context was linked to status with respect to ceramics. Rodríguez-Alegría (2010) 
has also shown that in Xaltocan, lower status was associated with majolica, rather than 
higher status individuals, and suggested that majolica was adopted by lower status groups 
to increase their power. In Peru, silver was commonly associated with elite status (Rice 
2013a) and ceramics, although important, might not be as strongly linked to elite status as 
previously presumed, or at least not without considering majolica in context with other 
items of wealth/status. 
Naturally, the focus on one material type is dangerous and can skew perception of 
material culture. For this reason, studies are best done that can incorporate more than one 
aspect of culture, such as diet and architecture. Similarly, there is also a danger of misinter-
pretation in assuming that artefacts equal people (Casella and Fowler, 2004: 1-2, Cusick, 
1998b, Sánchez, 2012). This thesis seeks to explore the concept of material culture change 
within the Graciosa Bay and Pamua archaeological ceramic assemblages, restricted to ce-
ramics by the lack of other artefacts recovered to date, the historical record offering a re-
stricted compensation for this lack. Clearly a variety of explanations account for ceramic 
assemblage compositions, dependent on individual context. The Solomon Island assem-
blages present potentially peculiar selection circumstances, formed as a result of provision-
ing a colonisation fleet, and so distinct from the other studies discussed above. Neverthe-
less, these selections offer the potential insights into those provisioning the late 16th Cen-
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tury fleet in Peru, including their selection factors and material culture, which can be viewed 
variously depending on the lense. 
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3 Spanish Expeditions to the West Pacific 
This chapter briefly reviews Spanish voyages to the West Pacific. The histories of 
these voyages are filled with both the highs and lows of human endurance, all of which can-
not be provided in detail here. The push and pull factors prompting these voyages, and their 
socio-economic, political and religious circumstances have all been covered in detail else-
where. Rather this chapter serves as an overview to paint a broad picture of the Spanish in 
the Pacific from Vasco Núñez de Balboa through to Pedro Fernández de Quirós. These voy-
ages were not part of an overarching plan of colonisation of the West Pacific, each one cal-
culated for exactly the same end, but rather a series of separate expeditions that ultimately 
led to colonisation, each one heavily dependent on its own historical context. Also included 
in this chapter is a review of colonisation models with respect to these endeavours. How 
these voyages were organised and how they fit into colonisation models can provide insights 
into provisioning by providing a context for understanding patterns found through examina-
tion of the historical and archaeological records. 
3.1 A Brief Historical Overview of Spanish Exploration and 
Colonisation of the West Pacific 
Exploration of the Caribbean soon followed the discovery and settlement of Española 
in 1492, with the coasts of Nicaragua, Costa Rica and parts of Panama (Veragua) claimed by 
Christopher Columbus by 1502. Larger scale attempts to colonise islands and the mainland 
began in 1508, with a decline in the indigenous population and an increase in settler num-
bers leading to the exploration and settlement of Puerto Rico, Jamaica, Cuba and Panama 
from 1508 to 1511 (Kicza, 1992: 243). Almost 20 years following Columbus’ discovery of the 
Americas, the riches of New Spain and Peru were still to be discovered but by 1513 the next 
great expanse of the Empire was in sight, the Pacific. The discovery of the Pacific prompted a 
flood of exploration along the west coasts of North, South and Central America, and led to 
the conquest of Peru (Bannon, 1970, Bolton and Marshall, 1920: 28-32, Markham, 1911, 
Markham, 1913, Pigafetta, 1975, Spate, 1979, Thomson, 1914). 
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The flurry of Spanish Pacific exploration following Vasco Núñez de Balboa’s sighting of 
the Pacific reached the western-most margins of the Pacific with Ferdinand Magellan’s         
c. 1519-1522 expedition (Pigafetta, 1975, Thomson, 1914). Approved by King Charles V in 
1518, Magellan and his partner Ruy de Falero aimed to sail directly to the Spice Islands by 
sailing westward, to establish the Spanish claim to the area and return with spices. In return 
Magellan and Falero received decorations and salaries and were to be governors of discov-
ered lands, receive a twentieth of voyage profits and a fifth of revenue from any two islands 
they found, if they found more than six. Magellan’s route was also barred from exploration 
by others for ten years. Portuguese territory was not to be encroached upon during the voy-
age, but word of Magellan’s plans reached Portuguese representatives, who attempted to 
convince Magellan to quit his voyage and continued to harass the expedition and its mem-
bers throughout the preparation. Plans for the expedition continued to be made and five 
ships were purchased in Cadiz, at great royal expense, with preparations later supplemented 
by private investment (Noone, 1983, Padrón, 1992: 11-18, Ptak, 1992: 43-47). 
The five ships (Trinidad, Victoria, Santiago, San Antonio and Concepción) left Seville’s 
docks on the 10th August 1519 and after the final loading of cargo forty days later, left San 
Lucar on the 20th September 1519. Following exploration of the River Plate, the successful 
quelling of mutiny at San Julian, and the loss of the Santiago, Magellan’s expedition reached 
the straits bearing his name in October 1520, emerging to sail the Pacific on 28th November 
1520, but having lost the San Antonio. The remainder of the fleet reached Guam on the 7th 
March and the Philippines in the Leyte Gulf on 16th March 1521. When Magellan and a num-
ber of other voyage members died during a battle against the people of Mactan, Duarte Bar-
bosa was elected as captain-general only to be killed along with a number of others by pre-
vious allies led by Hamubon at Cebu during a banquet. Following this, the Concepción was 
scrapped and the survivors elected Juan Carvajo as captain general, continuing to Bohol, 
Mindanao, and Borneo. Carvajo was deposed and replaced by Gonzalo de Espinso, in charge 
of the Trinidad with Juan Sebastian del Cano in charge of the Victoria. The two ships sighted 
the Moluccas on the 6th November 1521. Only the Victoria left the Spice Islands on the 21st 
December 1521, reaching San Lucar on the 6th September 1522. The Trinidad had been too 
overloaded with cargo obtained in the Islands and began falling apart, unable to leave unless 
completely overhauled. The ship departed the region on the 6th April 1522 aiming to reach 
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the west coast of the Americas by crossing the Pacific, but was forced back to the Moluccas, 
only to find the Portuguese under Antonio de Brito, who sent the Trinidad survivors to work 
on a fortress in Ternate. The ship was run aground and broken up before the survivors were 
sent to Malacca and then on to India (Noone, 1983, Padrón, 1992: 11-18, Ptak, 1992: 43-47). 
Following Magellan’s voyage, a fleet under García Jofre de Loaísa was organised and 
sent to the Spice Islands to shore up Spain’s claim to the area. Three ships were purchased in 
Coruña and four in Portugalete, with the members of the fleet consisting of many Basques, 
including Juan Sebastian del Cano. The fleet sailed from Coruña, Spain, on the 17th July 1525, 
the intended route to the West Pacific including the treacherous passage through the Straits 
of Magellan. The fleet was to proceed to the Moluccas, refrain from exploring new lands 
unless the prospects of spices or gold were promising, and having arrived at the Moluccas, 
the commander was to start his office of Governor permanently and send back ships with 
spices, retaining smaller ships for defence and spice collection. A fort was to be built, pref-
erably in Ternate, with friendly relations to be established with the natives and searches 
made for survivors of Magellan’s fleet (Noone, 1983: 109-153).  
Of the seven ships in the fleet, only four reached the Pacific (the Victoria, Lesmes, 
Parral and Santiago), but only a few days after reaching the Pacific a storm struck the re-
maining fleet on the 31st May 1526, scattering the ships. The Parral continued west and 
reached Mindanao, while the Santiago turned north and reached New Spain in c. 1526. The 
capitana, Victoria, proceeded to the West Pacific and only a few days after passing the Equa-
tor Loaísa died in July 1526, along with many others as the vessel was overcrowded and lack-
ing provisions. Following Loaísa’s passing del Cano became captain-general but passed away 
barely a week later. Alonso de Salazar was then elected captain-general and proceeded to 
the Ladrones, reaching the Marianas on 4th September 1526. Salazar died after leaving 
Guam, after which Bustamente and Martin Carquizano shared command until Carquizano 
took control. The Victoria reached Mindanao on the 2nd October 1526 and went on to reach 
the Spice Islands on 29th October 1526, becoming entangled in a battle for the islands with 
the Portuguese. Alone and without further Crown aid, the Spanish created alliances with 
local rulers, finally receiving reinforcements with the arrival of Álvaro de Saavedra Cerón in 
1527. Another expedition was also organised from Spain, departing in 1526 under Sebastián 
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Cabot to support Loaísa’s efforts, but this fleet never reached the Spice Islands (Noone, 
1983: 109-153). 
Following the apparent disappearance of the Loaísa and Cabot fleets, the Spanish 
Crown gave permission for Hernán Cortés to venture into the Pacific in search of the earlier 
expeditions in June 1526. Cortés had long been interested in exploring the Pacific, having 
built ships in Zacatula in 1522; intending to travel along the coast and thereby find a strait to 
shorten the way to the Spice Islands. His interest was further inflamed by the arrival of one 
of the Loaísa ships, Santiago, at Tehuantepec in 1526. Cortés intended that this ship would 
go to the Pacific as part of his preparations, but Cortés’s efforts were hampered by those 
who sought to limit his power in New Spain and the ship was left to rot. Cortés organised 
three ships to be built in New Spain and the fleet was placed under his cousin Álvaro de 
Saavedra Cerón (Stuessy Wright, 1951: 16). This expedition was the first to depart for the 
West Pacific from the Americas, marking a point of natural progression in Pacific colonisation 
and an effective change in strategy. Having conquered New Spain, the route to the Pacific 
was significantly shortened by departure from the west coasts of the Americas, and avoided 
the perilous Straits of Magellan. Saavedra Cerón’s expedition also marked the first time a 
fleet had attempted to cross the Pacific north of the Equator, but these were not the first 
ships to be built along the Pacific coast by Spanish conquistadors. Balboa built brigantines in 
San Miguel Bay, before being accused of treason and beheaded by Pedro Arias de Avila 
(Pedrarias Davila) in 1517. The work on Balboa’s ships was completed by Gil Gonzales and 
under Andres Niño the ships were to make for the Spice Islands, but the fleet never did and 
these accomplishments were overshadowed by those of Cortés in Mexico (Noone, 1983: 
154-158, Stuessy Wright, 1951). 
As captain of the fleet, Saavedra Cerón was to seek out the ships and men of the 
Loaísa and Cabot expeditions and possibly the Trinidad survivors by going directly to the 
Moluccas (the main aim of the expedition and concern of the Crown), gather information 
regarding these fleets and Magellan’s, ransom any survivors of previous voyages, collect in-
formation regarding the region, investigate the Portuguese presence and report back, send 
back spices and plants and if possible locals, take possession of islands, and attempt coloni-
sation if feasible. The latter was not specified in Crown letters to Cortés, at least any known 
to date, but was included in Cortés’s instructions to Saavedra Cerón. This appears to have 
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been an attempt by Cortés to conquer another region for Spain, thereby reaping more re-
wards and counteracting his situation in New Spain. In his instructions to his cousin, Cortés is 
specific about where Saavedra Cerón and his men should establish themselves: in an area 
where “spices and drugs are found and where the greater trade of these is made“ (Benitez 
Licuanan and Llavador Mira, 1990a: 151-158). Cortés was also careful in his instructions to 
defer to Loaísa and Cabot, in case they were found and had already settled (Benitez Licuanan 
and Llavador Mira, 1990a: 147-160). 
The fleet consisted of three ships (Florida, Santiago and Espiritu Santo) made in Zaca-
tula, New Spain, and following a practice run exploring the coast, departed from Zihuanta-
nejo on the 31st October 1527. The capitana, Florida, began leaking only a few days from 
port and water had to be pumped until the ship reached the Philippines. On 14th December 
1527 the ships were scattered by a storm and only the Florida survived, continuing to reach 
the Philippines, where they found three survivors of Loaísa’s Parral, ransoming two. Florida 
reached the Spice Islands in March 1528 (Stuessy Wright, 1951: 15) where Saavedra Cerón 
and his men found the remnants of the Loaísa fleet embattled with the Portuguese over 
their claim to the Spice Islands (Sharp, 1960: 22, Thomson, 1914: 15). Saavedra Cerón and 
his men twice failed to return to the Americas by the Pacific, with Saavedra Cerón dying on 
the second attempt and succeeded by Pedro de Laso, who passed away only a week later 
and was in turn succeeded by Macias del Puyo. Eventually, the last of both Saavedra Cerón’s 
and Loaísa’s men capitulated to the Portuguese and left the Moluccas in 1535, from where 
they were taken to Lisbon (Noone, 1983: 154-205). 
Also fitted out by Cortés was the ship commanded by Hernando de Grijalva, which 
explored the Pacific during the 1530s. Following a voyage to Peru to aid Francisco Pizarro, 
engaged in warfare with the Incas and fellow conquistadors (Thomson, 1914: 18), Grijalva’s 
ship sailed from Paita, but was soon too far west to return against the prevailing winds. Gri-
jalva himself was likely murdered in a mutiny and the ship continued west, eventually reach-
ing the Moluccas, where survivors were captured (Borah, 1954: 12-13, De Tourcey, 1906, 
Markham, 1911: 1-108, Taylor, 1922: 638). This was the first record of ships from the Ameri-
cas to set sail south of the Equator for the West Pacific (Noone, 1983: 451-452). 
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Figure 1. Map showing Álvaro de Saavedra Cerón's voyage to the Pacific, c. 1527-1529. Based on map by Sotil and Salvetti (1992: 240) and 
adapted by author; not exact representation of route but rather a guideline only. 
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Cortés continued to explore the Pacific following the Saavedra Cerón voyage, having 
been given the title of “Governor of the islands of the South Seas”, but the exploration was 
mainly along the coasts with ships leaving from the ports of Acapulco and Tehuantepec 
(Noone, 1983: 210). By the 1540s permission to explore the region had also been granted to 
adelantado Pedro de Alvarado and Viceroy Mendoza of New Spain. Alvarado was a former 
lieutenant of Cortés and governor of Guatemala and was given permission from the Crown 
to explore the Pacific. For this purpose he began building ships at Iztapa in 1530, recruiting 
men in Guatemala and Honduras. These ships however headed for Peru following word of 
Pizarro’s conquest, but Alvarado was confronted with a lack of food and water and the 
forces of Pizarro’s partner Diego de Almagro. Alvarado sold his ships and transferred his men 
to Pizarro for 100 000 gold pesos (Noone, 1983: 208-210). Following his return from Peru 
and a trip to Spain to sure up his governorship, where he encountered Fray Andrés de Ur-
daneta and other Loaísa survivors, Alvarado continued to build ships at Iztapa (1539). Thir-
teen vessels were constructed and with a contingent of hired men, Alvarado sailed for New 
Spain to inform Viceroy Mendoza of his undertakings. Don Antonio de Mendoza had been 
appointed Viceroy to New Spain in 1535 and given carte blanche to explore in any direction 
he desired. The result of their meeting was an agreement to pool resources and a division of 
the fleet. One fleet would explore the West Pacific under Ruy López de Villalobos, and the 
other was to explore the North Pacific under Juan Cabrillo. 
Alvarado died quelling a revolt in Nueva Galicia before the expeditions departed, put-
ting back the preparation of the fleet by a year, but Viceroy Mendoza continued with prepa-
rations, sending six ships under Ruy López de Villalobos to explore the Philippines in 1542. At 
this point the Moluccas were by rights a Portuguese possession under the Treaty of Zaragoza 
(1529), shifting the focus of Spanish colonisation from the Moluccas to the Philippines. The 
expedition was to avoid the Moluccas but the aim was clearly to settle an area in the vicinity 
of the Spanish-Portuguese disputed territory. The determination of a return route to the 
Americas across the Pacific was also a goal, as well as exploration and evangelisation 
(Noone, 1983: 209-257). 
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Figure 2. Map showing Ruy López de Villalobos' voyage to the Pacific, c. 1542-1546. Based on map by Fernández and Carrasco (1992: 357) and 
adapted by author; not exact representation of route but rather a guideline only. 
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The six ships (Santiago, San Jorge, San Antonio, San Juan, San Cristobal and San Mar-
tin) departed Navidad on the 1st November 1542. The fleet sighted Mindanao on the 2nd Feb-
ruary 1543, on the eastern coast of which the fleet suffered for several months from lack of 
food and scurvy. An attempt to make settlement at Sarangani failed, splits in the fleet lead-
ership appeared, dissent grew amongst the voyage members and the San Antonio was 
wrecked during a storm. The Portuguese also became aware of their presence and sent en-
voys to convince them to move, unsuccessfully. The poor conditions at Sarangani led to the 
decision to settle on Leyte but these plans failed and in January 1544 Villalobos entered the 
Spice Islands. Here Villalobos’ men remained against the wishes of the Portuguese until 
c.1546. The San Juan, which had attempted the return voyage to New Spain, reached the 
fleet at Tidore in 1544, from where a second unsuccessful return attempt was made (Noone, 
1983: 209-257). 
Following Viceroy Mendoza, the next Viceroy to oversee preparation for a West Pa-
cific voyage was Viceroy Velasco (New Spain), given approval by King Philip II to do so in 
1559 (Sharp, 1961: 11) and having received general permission for exploration by the royal 
Council in 1557. The origins for this expedition were with Viceroy Mendoza, expressed in 
letters from acting governor Lavezaris to the King, a member of the Villalobos expedition. 
With Viceroy Velasco’s death, Inspector General and Audiencia president Jeronimo Valder-
rama maintained a hand over the expedition. A fleet of four ships was organised and put 
under the charge of Don Miguel López de Legazpi. Legazpi was to follow Villalobos’ route to 
the Philippines (here meaning Leyte-Samar), avoid the Moluccas and head for the Philip-
pines, to determine a return route and make settlement if possible, as well as to search for 
and ransom survivors, gather information about the region, deal in a friendly way with the 
indigenous populations and the Portuguese, while also trying to look at or obtain Portuguese 
maps and stay out of their way (Noone, 1983: 285-287). 
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Figure 3. Map showing Miguel López de Legazpi's route to the West Pacific, c. 1564-1566. Based on map by Carrasco and Masiá (1992c: 459) 
and adapted by author; not exact representation of route but rather a guideline only. 
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The fleet (San Pedro, San Pablo, San Juan and San Lucas) left Navidad on the 21st No-
vember 1564. On the 30th November the San Lucas was lost, having been sent ahead to 
scout for hidden reefs. The disappearance was later revealed as planned, part of a mutiny 
attempt orchestrated in large part by pilot Lope Martín. The remainder of the fleet reached 
Guam in January 1565 and sighted the Philippines on 13th February 1565. It was with the 
Legazpi expedition that colonisation of the Philippines found firm footing following a suc-
cessful navigation of the Pacific, and with the settlement of Cebu in April 1565 and subse-
quent founding of Manila in 1571 (Bannon, 1970: 26, Blair et al., 2004). The colony remained 
under the control of New Spain until a viceroy was appointed to the area in 1589 (de Morga, 
1904 [1609]).  
The return of Andrés de Urdaneta from the Philippines in 1565 also led to the estab-
lishment of the Urdaneta Route, a safer return voyage from the Philippines (Markham, 1913: 
526). It was not the first ship to return to the Americas via the Pacific. The San Lucas re-
turned to New Spain in 1565, only two months before Urdaneta in the San Pedro. The voy-
ages were the first to return to the Americas by crossing the Pacific and by the late 16th Cen-
tury, trade within the region and with the Americas made the route one of the richest of the 
empire (Noone, 1983: 261-447, Sharp, 1961). 
Exploration of the west coast of North America was also prompted from within New 
Spain. Cortés’ interests in the Pacific included not only the West Pacific but the coasts of 
North America and during the first half of the 16th Century he invested in its exploration, 
including Grijalva’s voyage and that of Francisco de Ulloa, who sailed the head of the Gulf of 
California in 1539, showing Baja California to be a peninsula (Bannon, 1970: 25). Earlier, in 
1524, Cristóbal de Olid, a lieutenant of Cortés, founded Colima on the Pacific coast. In 1542 
Viceroy Mendoza also sent out two ships to explore the North American west coast under 
Juan Rodríguez Cabrillo, specifically to look for a straight from the Americas to Asia. These 
ships formed the second half of the agreement between Pedro Alvarado and Mendoza. 
Leaving from Navidad, New Spain, the ships sailed as far as the Rogue River in Oregon. 
Cabrillo died in the San Miguel Island camp but the voyage continued under chief pilot Bar-
tolomé Ferelo (Bannon, 1970: 26). In 1592, Juan de Fuca claimed the coast until Vancouver 
Island for Spain, and Sebastian Vizcaño further mapped the coast as far as San Francisco.  
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Expeditions along the Pacific coast of South America began in the 1520s, including the 
voyages of Pizarro in the 1520s and 1530s that would lead to the conquest of the Inca Em-
pire (Means, 1964: 15-37). In 1539 Don Alonzo de Camargo also led an expedition to find 
open sea communication with Chile and Peru sent out by the Bishop of Plasencia, brother-in-
law to Viceroy Mendoza (Markham, 1911: 159-168). By the mid-16th Century the Viceroyalty 
of Peru began its own exploration of the Southwest Pacific, with Alvaro de Mendaña y Neira 
sent to explore the South Seas (c. 1567-69).  
Mendaña’s first voyage appears to have been initiated by a proposal by Pedro de 
Ahedo to discover some islands, known as Solomon, in the region of the Spice Islands and 
opposite Chile (Kelly, 1965b: 93-96). After coming to an agreement with Viceroy Castro 
(Peru), Mendaña’s uncle, Ahedo was removed from this expedition and replaced with 25 
year old Mendaña over alleged plots concerning piracy (Kelly, 1965b: 93-96, 1969: 509-513). 
It seems that Pedro Sarmiento de Gamboa did not initiate this voyage as he claimed, and 
stories about the existence of islands west of South America were well-known at the time; 
however, Sarmiento had studied Inca history and become convinced that he knew the loca-
tion of two islands called Nina-chumpi (Fire Island) and Hahua-chumpi (Outer Island), and 
this might have encouraged the expedition onwards (Kelly, 1971: 27-30). Sarmiento claimed 
to be in control of navigation (Amherst and Thomson, 1901).  
Mendaña’s first expedition was comprised of two ships, the Los Reyes and Todos Los 
Santos, and aimed to explore the South Pacific in search of landmass, to colonise and to 
Christianise indigenous groups. The ships left Callao on the 19th November 1567, with food 
shortages becoming a problem within three months and the 600 leagues between Peru and 
the great southern landmass was grossly underestimated (Amherst and Thomson, 1901).  
The first sighting of land came on the 15th January 1568, an island of the Ellice group. 
Soon afterwards the uncharted coral reefs proved near deadly and tensions grew between 
the pilots and crew. The tension already extant between Sarmiento and Mendaña worsened, 
the former largely ignored in favour of chief pilot Hernán Gallego’s advice. The ships reached 
the Solomon Islands on the 7th February, finding harbour at Bahia de Estrella (Estrella Bay), 
Santa Isabel, where relations with the locals became strained. Following an exchange of hos-
tages the Spaniards agreed to join local chief Bilebenarra in his war against local chief Meta, 
whose son was captured along with three Islanders to be interpreters, and after which Bile-
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benarra swore fealty to the King of Spain. A brigantine, Santiago, was soon constructed to 
explore the coast and from the 7th April recorded most of the Solomon Islands during three 
voyages with Gallego as pilot (Amherst and Thomson, 1901). 
The group left Estrella Bay on 6th May and on the 12th May reached Puerto de la Cruz, 
Guadalcanal. On the 19th May the brigantine again set sail under Don Henriquez while inland 
expeditions were made. Not long after the Spanish arrival, hostilities heightened as the 
Spanish food stores ran low: nine fleet members, part of a watering party, were killed; vil-
lages were raided and burned; locals killed and captured. On the 13th June the fleet left for 
Ugi to careen; however, instead of Ugi they reached San Cristobal’s southern coast, landing 
at Puerto de la Visitacion de Nuestra Señora on the 1st July. The ships were careened and the 
crew camped on shore for three weeks, with all but two captured Islanders having escaped. 
Although Mendaña had been ordered to settle in any suitable land, after a congress on the 
7th August the decision was made to return to a south-easterly course whenever possible 
and on the 4th September it was decided to sail for California or Mexico, with provisions and 
water dwindling (Amherst and Thomson, 1901). 
After nineteen months at sea the two vessels arrived in Callao on 11th September 
1569. One third of the crew had died and Sarmiento did not return to Peru, his hostility to-
wards Mendaña having reached tipping point. Sarmiento, unsatisfied with his treatment, 
later pursued a course of legal action and social undermining against Mendaña that seriously 
undercut the latter’s attempts to return to the Southwest Pacific. Although this first attempt 
at colonisation failed, it provided a wealth of ethnographic information that might otherwise 
have gone unrecorded (Amherst and Thomson, 1901). 
 
. 
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Figure 4. Map showing Alvaro de Mendaña y Neira's first voyage to the West Pacific, c. 1567-1569. Based on maps by Camino (2008: 37) and 
Carrasco and Masiá (1992b: 577), and adapted by author; not exact representation of route but rather a guideline only. 
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Twenty-five years after Mendaña’s first expedition to the Southwest Pacific, Men-
daña was finally successful in beginning his return to the region, and on the 9th April 1595 
again set out from Callao, Lima, despite political and economic difficulties. Mendaña was 
given the title of adelantado in 1574, with the goal of colonising the Solomon Islands, but 
met with several difficulties during the preparatory stages, including: imprisonment and 
house arrest in Panama connected to a family nemesis, Doctor Gabriel Loarte (President of 
the Audiencia of Panama), pirate raids and unfavourable relations with Viceroy Toledo 
(Kelly, 1971: 3-13). Most of what we know of this expedition comes from chief pilot Pedro 
Fernández de Quirós, whose texts are heavily influenced by literary trappings and narrative 
devices, and a tendency to place Quirós in a favourable light (Camino, 2008: 66). Care must 
be taken when reading these reports. 
This second voyage comprised two galleons, the capitana (San Gerónimo) and the 
almiranta (Santa Isabel), a galliot (San Felipe) and a frigate (Santa Catalina), carrying ap-
proximately 172, 130, 21 and 31 people respectively (Kelly, 1965b: Appendix II). The ships 
carried not only men, but also women and children, all of various socio-economic, ethnic 
and racial backgrounds. The fleet left Callao on the 9th April 1595 and travelled north along 
the Peruvian coast to take on men and supplies, stopping at Cherrepe and Paita, where it 
collected 1 800 jars of water before leaving the coast on the 16th June (Figure 5). Other pro-
visions and men were gathered in the valleys of Trujillo (Moche Valley), Santa and Zaña 
(Markham, 1904: 3). The voyage was apparently plagued with difficulties from the beginning 
(Markham, 1904: 5-15). These difficulties included problems between the camp master, 
Pedro Merino Manrique, and the boatswain, chief pilot Quirós, Captain Don Lorenzo, the 
Vicar, soldiers and Mendaña himself. Moreover, while supplying in Cherrepe, some crew-
men allegedly drilled gimlet-holes into the vessel of the almiranta to force Mendaña to pur-
chase a another vessel, newly built and bound for Panama to trade (Markham, 1904: 8-9). 
Mendaña ‘threatened’ those involved and presumably removed them from the fleet 
(Markham, 1904: 10) though some may have continued.  
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Figure 5. Places mentioned in text related to Mendana's 1590s expedition to the Solomon 
Islands. 
The first lands sighted were the Marquesas Islands, named Las Marquesas de Men-
doza after the Marquis de Cañete. During the voyage 15 marriages were made, provisions 
were ample and the first encounters with indigenous people were reasonably amicable until 
a man who refused to leave was wounded. The fleet left the area on the 5th August 
(Markham, 1904: 15-30). During the journey the Santa Isabel trailed behind the fleet suffer-
ing from ballast, fuel/wood and water shortages. Pleas by the Admiral, Captain Lope de la 
Vega, to provide 20 jars of water when only nine were left aboard the almiranta were re-
fused by Mendaña, who did not believe the Admiral although the capitana reportedly had 
400 jars full (Markham, 1904: 35). The lack of a suitable harbour to refresh supplies and fail-
ure to reach their destination also encouraged mutiny (Markham, 1904: 30-35). Further, on 
the night of the 7th September, a thick black cloud caused navigational difficulty, the cloud 
likely from the nearby volcano of Tinakula. The frigate and galliot were sent ahead to scout 
for land or reefs and return before nightfall, while the capitana and the almiranta remained 
in sight of each other until 9 pm, and at 11 pm land was sighted. Having found land, the gal-
liot signalled the other ships but the almiranta failed to return the signal and was missing 
the next morning (Markham, 1904: 35-6). The Santa Isabel was lost despite attempts to lo-
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cate her, including a search the following morning and two later searches by the frigate 
(Markham, 1904: I, 37-38, 43, 93, 101). Quirós also mentions that Mendaña wished to 
search for the almiranta in the region of San Cristobal, but that he was too ill to travel and 
the search was not made (Markham, 1904: 65). 
A settlement at Graciosa Bay, Nendö (Santa Cruz), was established on the 22nd Sep-
tember by the remaining crew and passengers. Huts, tents and a church were erected, a 
cemetery created, a stockade was constructed and land was assigned for sowing crops 
(Kelly, 1973: xvii). In the absence of accommodation on land for their use, Mendaña, Quirós, 
the Vicar and others remained on the ships.  
Relations with the indigenous populations were at first friendly with local leader 
Malope facilitating interactions between the colonists and the indigenous population. How-
ever, problems swiftly arose within the settlement, notably started by soldiers and settlers 
who considered the land unsuitable for the colony. A petition to leave the island was circu-
lated and when requests to depart were denied, colonists attacked locals to induce conflict 
and force the fleet to leave the area. This ploy was potentially also aimed at obtaining artil-
lery to turn upon fellow colonists. Attacks on fellow colonists in the camp were also re-
ported and rumours pushing for return voyages to Peru and Manila were spread, with the 
camp master Manrique reportedly favouring those of the mutinous party. Coupled with a 
dwindling food supply as the Spanish presence put increasing pressure on local food re-
serves, the circumstances within the settlement ultimately led to the execution of the camp 
master and allegedly mutinous soldiers, as well as the murder of local leader Malope. Prob-
lems within the colony were compounded by disease that caused the death of many set-
tlers, including Mendaña on the 18th October 1595 (Markham, 1904: 41-98).  
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Figure 6.Map showing Alvaro de Mendaña y Neira’s and Isabel Barreto's second voyage to the Southwest Pacific, c. 1595-1596 (dotted 
line).Based on map by Camino (2008: 68) and adapted by author, not exact representations of routes but guideline only. Solid line represents 
possible route taken by the almiranta, Santa Isabel, after it was separated from the rest of the fleet. 
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With Mendaña’s death the responsibility for the colonising effort fell to his wife, Doña 
Isabel, but with poor morale, dwindling provisions, inability to careen ships whose riggings 
were rotten, disease, attacks from locals and potential mutiny amongst other obstacles, Gra-
ciosa Bay was abandoned on the 7th November (Markham, 1904: 48-98). On the 18th No-
vember the fleet left for San Cristobal in search of the almiranta but when this attempt 
failed, the fleet attempted to go to Manila. Only the capitana reached Manila on the 11th 
February 1596 after a harrowing voyage plagued with disease and death, with the galliot 
possibly having landed at Mindanao and the frigate lost en route beyond the Solomon Is-
lands (Markham, 1904: 135). Once in Manila, Doña Isabel married Don Fernando de Castro, 
who inherited Mendaña’s title, and the capitana was repaired, finally reaching Acapulco 11th 
December 1597 (Markham, 1904: 146). 
Mendaña’s second expedition led to the final attempt to settle the area by Pedro 
Fernández de Quirós, c. 1606-1607, chief pilot on Mendaña’s last voyage. Upon returning to 
Lima, Peru, to report on Mendaña’s voyage and to push for a return, the Viceroy suggested 
that new plans for expeditions be submitted to the Court in Spain. Quirós’ voyage to Spain 
occurred in the Jubilee Holy Year in Rome, 1600, to where he decided to journey as a pil-
grim. In Rome he garnered support from the Pope, as well as leading geographers and 
mathematicians and the Duke of Sesa, Spanish ambassador to the Holy See. Leaving Rome 
on the 3rd April 1602 with a letter of recommendation, King Philip III of Spain granted his 
request for a new expedition in March 1603 (Kelly, 1966a: 1-3).  
Quirós’ expedition was also one aimed at colonisation, with an even greater evangeli-
sation bent. He returned to Lima in March 1605, where he spent the next six months prepar-
ing his fleet. The fleet consisted of three vessels, the San Pedro y San Pablo (capitana), the 
San Pederico (almiranta) and Los Tres Reyes, departing Callao, Lima, on the 21st December 
1605. The first four months of the voyage resulted in dwindling supplies, near mutiny and 
the recording of 21 islands. Quirós reached ‘Big Bay’ Vanuatu (Santo) on the 3rd May 1606, 
which he attempted to settle, and named the area Austrialia del Espiritu Santo. Two at-
tempts to leave the bay failed and on the second attempt while the San Pederico and Los 
Tres Reyes anchored successfully, Quirós on the San Pedro y San Pablo on the 11th June 1606  
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Figure 7. Map showing Pedro Fernández de Quirós' (dotted line) and Luís Váez de Torres' (dashed line) voyages in the Pacific, c. 1605-1607. 
Based on maps by Camino (2008: 85) and Carrasco and Masiá (1992d: 671), and adapted by author; not exact representations of routes but 
rather guidelines only. 
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sheltered in the lee of one of the headlands at the bay’s entrance, escaping a sudden land 
breeze. For three days the San Pedro y San Pablo remained at sea. The decision was made to 
reach Santa Cruz, but unable to determine where Santa Cruz was with regard to the capi-
tana, the decision was made to travel back to Mexico north of the Equator. Quirós’ ship re-
turned to the Americas, reaching Acapulco on the 23rd November 1606 (Kelly, 1966a: 3). 
Having lost sight of the capitana, exploration of the Southwest Pacific continued under Don 
Diego de Prado y Tovar and Luís Váez de Torres, who travelled through the Torres Straight 
before reaching Manila on the 22nd May 1607 (Markham, 1904, Stevens, 1930).  
This was the last colonising expedition to the Southwest Pacific by Spain and her 
colonies. Although Quirós was granted permission for another expedition to the Southwest 
Pacific, this was fated never to happen. Crown correspondences indicate that Quirós was to 
be delayed and put off from his purpose. By that time, colonisation of the Southwest Pacific 
appears to have lost the interest of Spanish authorities, with bigger concerns like Spain’s 
financial difficulties, the growing problem of Dutch incursions and three past failures having 
doomed the idea. Quirós’ death en route to Panama was the end of it, c. 1615. 
 
Table 1. Timeline of Spanish expeditions to the West Pacific 
Expedition Dates Expedition Origin 
1519 – 1522 Magellan Spain 
1523 – 1535 Loaísa Spain 
1527 – 1529 Saavedra Cerón Mexico 
1536 – 1537 Grijalva Mexico 
1542 – 1546 Villalobos Mexico 
1564 – 1566 Legazpi Mexico 
1567 – 1569 Mendaña Peru 
1595 – 1596 Mendaña Peru 
1605 – 1607 Quirós-Torres Peru 
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3.2 Spanish Colonisation of the West Pacific: migratory structure 
and colonisation models 
The Spanish colonisation of the West Pacific began in the early 16th Century and in-
volved several long distance ocean-going voyages (long distance migration) (Table 1), “de-
pendent on the long-distance transmission of information concerning potential destinations, 
and on transportation routes or[and] technologies” (Anthony, 1990: 902) that counteracted 
the effects of distance. The voyages were born of varied motivational factors, prior knowl-
edge and learning, and the history and cultural attitudes of its would-be colonisers. They 
were a blend of the ambitions of the men and institutions that led and supported them and 
their intents for colonisation, of the socio-economic, political and religious contemporary 
state of Spain and her colonies, and decades of Spanish colonisation in the Americas. All 
voyages were dominated by men, with the exception of Mendaña’s second expedition to the 
Southwest Pacific, and heavily reliant on local resources once abroad. 
The pattern of migration observed in the colonisation of the West Pacific reflects a 
point and arrow movement (Rockman, 2003: 9-10). Leap-frogging is evident with large areas 
bypassed during voyages (Anthony, 1990: 902-903), due in no small part to the great ex-
panse of ocean that was crossed as well as foci on reaching specific areas such as the Moluc-
cas and the Philippines. Although many islands were simply unobserved, those that were 
seen were often recorded, although not settled because it was not desirable and/or part of 
the voyage aim(s). Certainly, small islands isolated in the Pacific were not desirable to the 
Spanish Crown, many with small to no indigenous populations, little to no mineral wealth 
and unimportant with respect to trading strategies. In this sense many of the first voyages – 
Magellan and Mendaña’s first expedition – were also effectively scouts, collecting informa-
tion on the area, which was relayed to the homeland. Stream migration is also represented 
in the Spanish colonisation of the West Pacific, particularly following the return of Urdaneta 
as part of Legazpi’s voyage and the establishment of the Manila Galleon Route which permit-
ted return migration, with colonists proceeding along defined routes to specific points 
(Anthony, 1990: 902-903). Although return migration as part exploration of the Southwest 
Pacific began with the first voyage to the area, this did not result in colonisation, although 
there was consistent departure from Callao, Lima, specific destinations were not consistently 
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reached with each voyage, and a suitable return route for sustainable migration via a south-
ern route was not established.  
The point of origin, or departure points, for these migrations were varied and can be 
related to earlier colonisation of the Americas. Departure points included in chronological 
order: Spain, Mexico and Peru (Table 1). The earlier expeditions of Magellan, Loaísa and 
Cabot expeditions left from Spain, whereas those of Saavedra Cerón, Villalobos and Legazpi 
departed from Mexico. This reflects the colonisation of New Spain in the 1520s, and the set-
tlement and establishment of Spanish control in various areas of Mexico. Ports on the Pacific 
coast of Mexico offered potentially shorter, less dangerous voyages to the West Pacific, ne-
gating the perilous crossing of the Straits of Magellan. Expeditions to the West Pacific later 
also departed from the Viceroyalty of Peru, although ships continued to depart from New 
Spain in trade and transport of colonists, solidifying and maintaining Spanish colonisation of 
the Northwest Pacific.  
The later voyages from the Viceroyalty of Peru in part reflected the later conquest 
and colonisation of the region from the 1530s onwards. Following colonisation, the Inca-
based myths of Nina-chumpi (Fire Island) and Hahua-chumpi (Outer Island) and other such 
stories partially spurred Mendaña’s first expedition to the Southwest Pacific (Kelly, 1969: 
507-516). The lag between conquest and expedition for those voyages that sailed from the 
Viceroyalty of Peru compared with those from New Spain is most likely related to the civil 
turmoil the former experienced following initial conquest, lack of an individual to drive such 
an expedition (such as Cortés in New Spain) and perhaps the domination of New Spain in the 
exploration of the West Pacific. The push-pull factors involved are complex for each voyage 
and have been discussed in detail elsewhere (Kelly, 1966a, 1966b, 1971, Noone, 1983). 
Mendaña’s second expedition was partially prompted by the success of New Spain in rela-
tion to the Manila Galleon Route, personal hopes of enrichment, Christianisation, as well as 
concerns over piracy from the direction of the West Pacific as well as the Straits of Magellan 
(Kelly, 1971: 12). 
A three-phase model of island colonisation can be applied to Spanish colonisation of 
the West Pacific, although the boundaries of these phases are not clear and bleed into one 
another. An exploratory and discovery phase is potentially identified in Magellan’s voyage 
and an establishment phase begins with the Legazpi expedition. The intervening expeditions 
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fall somewhere between an exploratory and discovery, and a colonisation phase. Regardless 
of the primary aims of these voyages, they all involved exploration and discovery, which was 
continuous in an area with multiple islands and numerous indigenous populations. Settle-
ment of the Spice Islands also occurred during the Loaísa, Saavedra Cerón and Villalobos 
expeditions, none of which resulted in permanent settlement or progression into an estab-
lishment phase, due in part to the Portuguese. Sub-exploratory-discovery phases and subse-
quent colonisation and establishment phases must have also occurred following Legazpi’s 
expedition as Spanish colonists moved across the Philippines. However, the West Pacific 
should not be treated as a whole with respect to a colonisation model, or at least a further 
sub-colonisation three-phase model timeline should be acknowledged for the Southwest 
Pacific. The Southwest Pacific attempted colonisation was influenced by events in the 
Northwest Pacific but exploration of this region did not occur until Mendaña’s first voyage in 
the mid 1560s, the beginning of the exploration and discovery phase in the area. Exploration 
and discovery continued in subsequent voyages led by Mendaña and Quirós, which also con-
stitute a colonisation phase that never led to an establishment phase.  
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4 Packing for New Horizons: provisioning the West Pacific 
fleets 
The majority of information regarding the provisioning of the fleets analysed in this 
study derives from the historical record. This chapter describes the information available in 
the historical record pertaining to provisioning and the methodology used. The results of 
research on provisions for each voyage are then presented separately.  
4.1 Methodology 
To investigate provisioning of colonising expeditions to the West Pacific, this research 
relied upon a variety of different document types, including voyage accounts, testimonies, 
wills, inventories and letters, including requests for reimbursements. This was done in an 
attempt to cover the wide array of items provisioned by colonisation fleets, having taken the 
term provision in its widest possible sense. The definition of provision here does not only 
refer to foodstuffs and personal items, such as clothing, but to every ship and item em-
barked linked to voyage activities, including navigation, nourishment, maintenance, trade 
and gifts, leisure activities, and ceremonial and religious activities.  
The historical sources consulted here focussed on transcribed and translated (Spanish 
and English) primary documents, thanks to the efforts of many scholars over more than a 
century whose works are now widely available. A list of works used to research provisions 
can be found in Appendix D. Fleet provisions were derived from these sources and compiled 
for comparison. Secondary and tertiary sources were also used, especially to obtain back-
ground information on the socio-economic, religious and political situations surrounding 
these voyages.  
Some of the documents types were more revealing regarding provisions than others. 
For example, the requests for reimbursements by Cortés list the items for which he claims 
funds (Benitez Licuanan and Llavador Mira, 1990a: 131-138); the fleet inventories of 
Saavedra Cerón provide valuable lists of provisions (Benitez Licuanan and Llavador Mira, 
1990a: 139-146), as does the record of items remaining on board the San Pedro y San Pablo, 
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Quirós’ flagship, upon its return to Acapulco (Kelly, 1966b: 333-340). Along with letters dis-
cussing the procurement of provisions during preparatory stages, these document types are 
invaluable for this type of research. Other documents, such as the voyage accounts and tes-
timonies, also provide insights into provisions through descriptions of events, particularly 
those of trade with indigenous populations or other traders in the region. They are however, 
more limited with respect to the types of provisions described. Some items were probably 
regarded as so mundane or unrelated to the context that they were never recorded in voy-
age accounts and are more likely to be found in inventory lists: blacksmith’s tools, and writ-
ing and cooking paraphernalia for example. Writer bias can also heavily influence the list of 
items described, for example, Quirós’ account of his expedition to the Southwest Pacific 
(Markham, 1904) is loaded with descriptions of religious paraphernalia compared with most 
other voyage accounts. It is also unusual for the provenance of provisions to be recorded, 
unless there is some exceptional circumstance and/or difficulty in its procurement, for in-
stance the grain, biscuits, artillery and other items taken by Legazpi’s fleet.  
Items that appear to have been gathered by the fleet as a result of trade with indige-
nous populations were excluded and only those time frames excluding resupply examined. 
Further, ship equipment was not included here, such as tackle, rigging, buoys, cables, haw-
sers, ropes, anchors, flags and standards, pumps, and sails and their needles and thread, but 
rather considered part of the ships, which were recorded. Similarly, items such as gunstocks 
for artillery are not recorded, only the artillery type. General terms such as knick-knacks, 
trinkets, medicines, arms and armour, and pieces of artillery were avoided, except that vari-
ous items of clothing as articles of barter/trade or gifts or as miscellaneous items were gen-
erally listed under the term clothes, as were specific cloth types under the general term 
cloth. Items that were traded were recorded in the Gift/Trade Goods category, even if they 
also appeared in another category, except for food. 
Quantities of provisions were generally not included in this research. Documents 
providing such detail from the beginning of the voyage such as manifests are not available 
for each fleet, and not all historical records list quantities. Lists of items on board ships made 
upon their return also do not take into account those provisions lost or traded during the 
expedition, and there is also the possibility that provisions were procured unrecorded, or 
even lost or not loaded for whatever reason before departing even after they were 
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recorded. In the sense of the latter, even requests for reimbursements, or letters recording 
transactions must be taken with a certain amount of healthy scepticism. Quantity 
comparisons thus encountered difficulties and were not done, except for ships and people, 
which are usually recorded consistently with quantities. Rather this thesis focussed on types 
of provisions and their provenance, where recorded. Each section below focuses on one of 
the six voyages under study and includes a brief description of the funding, expedition ships 
and members, and any clues to provenance of provisions, as well as a table of respective 
compiled provisions. 
4.2 Álvaro de Saavedra Cerón, c. 1527 – 1529 
Álvaro Saavedra Cerón was Hernán Cortés’ cousin, a captain, hildago and lieutenant 
governor of Veracruz, who had supported him during the Yucatan campaign. Unfortunately, 
there are no voyage accounts left by Saavedra Cerón. His diary was seized along with Ur-
daneta’s possessions by the Portuguese in Lisbon, c. 1536 (Noone, 1983: 166-167), although 
we do have accounts from others, including Vicente de Napoles, and the lists of provisions 
and men made before departure (Benitez Licuanan and Llavador Mira, 1990a: 139-146).  
Two caravels and one brigantine were made at Zacatula, New Spain, and provisioned 
with enough victuals and biscuits for one year, as well as items for barter (Stuessy Wright, 
1951: 13-16). Cortés was instrumental in funding and preparing this expedition. The capi-
tana, Florida (60 tonnes), held 38 landsmen and 12 sailors, the almiranta, Santiago (55 ton-
nes) 45 landsmen and sailors and the brigantine, Espiritu Santo, 15 men, according to the 
voyage accounts of Vicente de Napoles and Herrera (Benitez Licuanan and Llavador Mira, 
1990a: 141-146, Herrera, 1726: Dec.IV,libroI,Cap.VI,9, Pacheco et al., 1866: 68-69). Diaz del 
Castillo (1844[1632]: 350) states that Cortés sent 250 men, but this was written many years 
after the fact and unlikely. According to Vicente de Napoles, the capitana also carried three 
fuslera (bronze) guns and 10 of iron, the almiranta one fuslera gun and eight of iron, and the 
brigantine six guns of iron, 28 in total (Benitez Licuanan and Llavador Mira, 1990a: 141-146, 
Pacheco et al., 1866: 68-69). Herrera states that 30 pieces of artillery were taken, whereas 
Duro states 23 falconetes and two big guns. The original equipment register records three 
pieces of bronze artillery and 23 falconetes of iron (Benitez Licuanan and Llavador Mira, 
1990a: 141, Sotil and Salvetti, 1992: 231). A few days after leaving port the capitana began 
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to leak, which led to continuous pumping of water until the vessel reached the Philippines. 
This was perhaps due to poor building and/or poor timber quality (Noone, 1983: 168-169). 
Of the men on board, aside from Spaniards, foreigners included those from Portugal, 
France, Italy, Greece and Calcutta. They were recruited within New Spain, but there is no 
indication that natives from New Spain were recruited (Sotil and Salvetti, 1992: 230, 234). 
Those of African descent are also recorded as in the fleet. A great deal of medical equipment 
was sent, some of which reached the remnants of García Jofre de Loaísa‘s fleet, possibly due 
to Cortés’ experience of illness in Mexico during conquest (Benitez Licuanan and Llavador 
Mira, 1990a: 141-146, Navarrete, 1837: 312-313). The expedition also included men from 
the Santiago, part of Loaísa’s expedition, including the pilot Ortuño de Alango, a Portuguese 
who had seen (and perhaps had) copies of Juan Sebastian del Cano’s voyage (Stuessy Wright, 
1951: 1-11). In fact, copies of Ferdinand Magellan’s charts and maps were made in Seville 
and forwarded to Mexico for the fleet (Noone, 1983: 166). The list of provisions is reasona-
bly well documented in letters from Cortés in which he seeks recompense for his expenses 
(Benitez Licuanan and Llavador Mira, 1990a: 131-138). Although some of the foodstuffs and 
timber and other locally available items would have been used, including that produced by 
Cortés’ estates and cloth made in Mexico (Stuessy Wright, 1951: 112) and New Spanish axes 
and native blankets, much probably was imported (Sotil and Salvetti, 1992: 231-232). Some 
rigging, tallow and other items were brought from Spain, and pitch/tar of Spain is also re-
corded (Benitez Licuanan and Llavador Mira, 1990a: 131-138, Real Academia de la Historia, 
1843: 407,413,414). 
Table 2. Collated provisions for Álvaro de Saavedra Cerón's voyage. 
Category Item(s) 
Foodstuffs 
bread, biscuits, wine, water, oil, vinegar, meat (including salted 
pork, bacon, pickled beef), flour, beans, cheese (including 
cheese de cantia), lard, salt, garlic 
Artillery, Armour and 
Munitions 
fuslera (bronze) and iron guns (culverins (medias, de bigne), 
falconets, versos), escopetas¸ and their scrapers and flasks, 
swords, crossbows and crossbow threads and hooks, lances 
and lances guinetas, arquebuses (of iron), pikes, halberds, shot 
(firearms and larger artillery), steel breastplates and pieces of 
chain, powder, corner dosquines of metal, shields (including 
Mechuaca shields, shields of Spain and shields with feathers‡), 
arbadros (?), corselets with their bucks, helmets and rails, guns 
(illegible) of Mechuaca, arrows with lead, sulphur, Turkish dirk‡ 
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Gifts/Trade Goods 
beads, cloaks and cloths of New Spain including cloak/wrap of 
cloth made in Mexico, combs, bars of iron 
Storage Containers 
pipas, botijas, botijas de barro, cántaros, jarros, ollas, gourds**, 
barrels, boxes, chests, cruets, bags, leather bags, wicker 
vessels/baskets‡, cases (estuche) 
Animals hogs/pigs‡ 
Medicinal Supplies 
oily syrup, honey of roses, purgative, rose water, pills, fetidas, 
hermodactyl root, rose oil, dialtea, diatoratro, deprunis, 
isopilumidi, maracon, agripa ointment, sandalora ointment, 
resultivo ointment, desopilativo ointment, scammony, dry resin 
of roots, basalicon ointment, apostolora ointment, white 
ointment, turpentine, white lead, alum, paris greem, bole, 
incense, red ochre, grease, gepaco ointment, roses, violets, 
rosemary, barks of pomegranate tree, mercury, oil of myrtle, 
syrup of guinces and clover, oil lavribu, oil of naidai, tamarinds, 
camomile, nuts of usapres, powdered cordials, confacions 
hametha (illegible), diafenica (foretico diaphoretic), water of 
poppies and anise, corrosive sublimate, daquillon mayor. 
Musical Instruments bagpipes‡(gaitas) 
Religious 
Paraphernalia 
 
Tools 
knives, axes (including of those of New Spain, pick axes, copper 
axes‡, Viscaya axes‡), saws (including French saws‡, hand-
saws), grindstones and gomillas¸ forge and bellows, anvils, 
tongs, beak irons/beak anvils, sledge hammers, pliers/pincers, 
keystones, cutters, eye spits, tano(?), alquibus(?), moulds for 
shot (including firearms and artillery), hammers, chisels, iron 
mallets, curved tools, steel files, drills/borers, adzes (including 
copper adzes‡) 
Other 
charts, letters, navigational instruments (compass needles),  
hour-glasses (ampolleta), writing paraphernalia*, lanterns, lead, 
cauldrons (for boiling pitch/tar, for food (copper)), copper pots 
(ollas), frying pans, pitch, tar (including of Spain), grappling 
irons, fones(?), steel hooks, steel, iron, locks and keys, 
manacles, shackles, chains with collars, fish hooks, fishing nets 
and fishgigs, harpoons‡, wax, wax and tallow candles, grease, 
iron roasters, tallow, Mechuacan metal‡, metal sheets, weights, 
staves, blankets, tablecloths‡, clothes (including shirts, taffeta 
hat with gold fringes‡, petticoats‡, shawls‡, long robes with black 
plumes‡ and embroidered hoods‡), cloths, bells, native blankets, 
bedspreads‡, coloured deer hides‡, milled diamonds and dia-
monds from Quito‡, pearls‡, mirrors‡, metal diadems‡, bracelets‡, 
plates/saucers, crank‡, cow hides for bags‡, Bohemian scissors, 
mirrors and knives‡; feathers‡, sashes‡, tin plates‡, tin flasks, 
chifeers of silver‡, frames, hoop poles of steel pipes, iron rings, 
mattresses 
*e.g. ink, writing stylus, paper. 
**instructions ask for letters to be left in ollas or gourds (calabazas (Navarrete, 1837: 455)) suggesting 
that they were taken. 
‡ from Cortés’ list of expenses in the making of the armada. Those items that were potentially not 
taken on the fleet, i.e. not found in other documents, or were likely used to make the boats, and so on. 
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4.3 Ruy López de Villalobos, c. 1542 – 1546 
Adelantado Pedro de Alvarado prepared his fleet of thirteen ships at Iztapa, at an es-
timated six times the cost of those made in Europe, covering his own expenses. This included 
shipping over the isthmus a range of items from Europe unavailable locally, such as sails, 
rigging and ironware. Alvarado recruited men within Guatemala and also brought with him 
men from Spain (Noone, 1983: 212-215). As part of the deal with Viceroy Mendoza, Alvarado 
supplied the shipwrights, timber and supplies obtainable locally and built ships at Iztapa, 
whereas Mendoza was involved in obtaining items from Spain such as anchors, nails, cables 
and artillery, which were shipped to Veracruz. The profits were to be equally divided 
(Noone, 1983: 212-215, Pacheco et al., 1865: 351-362). Alvarado also gathered written re-
ports from Fray Andrés de Urdaneta and other survivors whilst in Spain (Noone, 1983: 212). 
Ruy López de Villalobos was put in charge of the West Pacific fleet. Villalobos was 
married to the daughter of Pedro Irico, sister of Martin Irico, married to Viceroy Mendoza’s 
sister, Maria (Mañe, 1964: 671), prominent families in New Spain. He had a degree in law 
and reportedly nautical skills and experience. The nao capitana, Santiago, was 150 tonnes, 
the galleon San Jorge 120 tonnes, San Antonio 90 tonnes and San Juan de Letrán 60 tonnes 
(Fernández and Carrasco, 1992: 322). A galliot (San Cristobal) and a brigantine (San Martin) 
were also sent, with the fleet comprised of 370 Spaniards according to Fr. Gerónimo de San-
tisteban (Pacheco et al., 1870: 162). Viceroy Mendoza states that 400 men went in the fleet 
(Pacheco et al., 1865: 508), and these included veterans from earlier voyages to the region 
from those of Magellan through to Loaísa (Noone, 1983: 217-220). These men included 
those recruited by Alvarado and those recruited by Mendoza, including four from the Order 
of Saint Agustín and four secular clerics (Fernández and Carrasco, 1992: 323, Pacheco et al., 
1866: 205). Spaniards, Portuguese, indians from New Spain, those of African descent and 
possibly a Greek (at least one from the Mediterranean (levantisco)) travelled in the fleet.  
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Table 3. Collated provisions for Ruy López de Villalobos' expedition. 
Category Item(s) 
Foodstuffs bread, biscuits, water, meat (including beef, pork, bacon) 
Artillery, Armour and 
Munitions 
arquebuses, versos, powder, shot (firearms and larger artillery) 
Gifts/Trade Goods  
Storage Containers pipas, cajas, vasijas (of cane?) 
Animals  
Medicinal Supplies  
Musical Instruments  
Religious 
Paraphernalia 
 
Tools forges 
Other 
charts, letters, navigational instruments (compass needles), 
writing paraphernalia*, seeds (maize), beds, cauldrons, lanterns, 
hour-glasses (ampolleta) 
*e.g. ink, writing stylus, paper. 
4.4 Miguel López de Legazpi, c. 1564-1566 
Four ships were built at La Navidad with Miguel López de Legazpi selected as captain 
(Noone, 1983: 270). Legazpi had no navigational or wartime experience, rather he had 
moved to Mexico and taken positions in the audiencia, becoming a prosperous resident and 
spending 29 of his 50 years in New Spain (Sharp, 1961: 11, 13). Legazpi contributed his own 
funds to the preparation of the fleet alongside that provided by the Crown, keeping open 
house for officers and gentlemen, supporting soldiers, and buying equipment for soldiers at 
his own expense. To fund his outlays he sold his hacienda in Mechoacan to a friend’s relative 
and Lope de Sosa for 40 000 pesos (Sharp, 1961: 10).  
Among those who helped plan this voyage was Fray Andrés de Urdaneta, a veteran of 
the Loaísa expedition turned monk. Letters from Urdaneta discuss in detail the expected 
route, the ships and the required victuals (Real Academia de la Historia, 1886: 119-138). It is 
likely Urdaneta was aware of the report from the Juan Cabrillo-Bartolome Ferrelo voyage 
along the Californian coast, that pointed out the need for bigger ships of 200 tonnes, well-
built with better sails than those that had been locally-built to survive the storms (Noone, 
1983: 216). The ships of Legazpi’s fleet included the two naos/galleons (capitana, San Pedro, 
and almiranta, San Pablo), and the two smaller pataxes (San Juan de Letrán and San Lucas) 
(Noone, 1983: 276). The reported tonnages for these vessels vary. Valderrama reporting to 
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the King of the fleet expenses gave high tonnages for the two naos of 600 tonnes and 450 
tonnes, and 120 tonnes for one of the pataxes (Benitez Licuanan and Llavador Mira, 1990b: 
25-27). Carrion and Esteban Rodriguez also reported a tonnage of 400 tonnes for the 
almiranta and 40 tonnes for the San Lucas, with Carrion also reporting 500 tonnes for the 
capitana, and Esteban Rodriguez reporting 100 tonnes for the San Juan (Benitez Licuanan 
and Llavador Mira, 1990b: 29-52, 79-106). Carrion also reported that the San Juan de Letrán 
was 60 tonnes and in a separate account, that the vessel was 80 tonnes (Benitez Licuanan 
and Llavador Mira, 1990b: 29-52, 219-222). Urdaneta wrote that the two galleons were 250 
(capitana) and 200 (almiranta) tonnes (Real Academia de la Historia, 1886: 120), and also 
separately wrote that the capitana was 500 tonnes, the almiranta 300 tonnes and the San 
Juan de Letrán 80 tonnes (Real Academia de la Historia, 1886: 213-215). The ships were built 
in Navidad, starting in 1558. They were extremely expensive to build from scratch, due in 
part to the limited availability of workers and the environment of la Navidad, about which 
Urdaneta complains (Noone, 1983: 270-271). 
Urdaneta‘s experience in the Philippines and Spice Islands doubtless also made clear 
the need for a large supply of foodstuffs and enough for two years was provisioned, taking 
into account both the outward and return journey (Noone, 1983: 271). Also available to Ur-
daneta were the charts from previous expeditions, which aided greatly in determining a 
route. Some provisions were sourced locally, including biscuits made of wheat grown in New 
Spain, other foods gathered from New Spain, cloth and woollen garments (from Mexico), 
caulking pitch (from Culcelapa), light artillery pieces (cast in New Spain), trade goods, timber 
for masts and a plant called pita for ropes, the latter two sourced from Nicaragua. Other 
items that were harder to procure locally or were of low quality were shipped from Spain, 
including navigational charts and instruments, sulphur, gun powder, saltpetre, corselets, 
helmets, breastplates and coats of mail, anchors, sails, lanterns, tackle, hawsers, artillery, 
ammunition, arquebuses, crossbows, wine, pitch, tar, nails and spikes for shipbuilding, bolts, 
canvas, iron, needles and threads for the canvas, fishing gear, wine and oil for lamps. Pitch, 
tar and liquid pitch, sulphur and saltpetre were only available in the colony in small quanti-
ties as were some of the other items listed, and Urdaneta complains that the locally-made 
artillery was of poor quality (Benitez Licuanan and Llavador Mira, 1990a: 176-178, 1990b: 7-
16,73-76,157-215, Bernal, 1965: 1-3, Mañe, 1964: 782-784). Merchandise for gifting and 
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trade also came from Spain (Real Academia de la Historia, 1887: 127). These items were 
shipped from Veracruz to Coatzacoalcos and from there sent upriver by barge to Utlatepe-
que, before being transported on wagons overland to Tehuantepec and then by sea to La 
Navidad (Benitez Licuanan and Llavador Mira, 1990a: 179-183, Noone, 1983: 270-271, Sharp, 
1961: 20). Deputies of the royal treasury were also to give 50 axes and 50 machetes of those 
brought from Florida (Benitez Licuanan and Llavador Mira, 1990b: 16), and 300 arquebuses 
were provided from the royal stores (Real Academia de la Historia, 1886: 145-200).  
A total of 150 sailors, 200 soldiers, 16 gentlemen (Legazpi’s retinue), three Crown of-
ficials, one scribe, servants and six Augustinian monks travelled in the fleet, a total of 380 
people (Benitez Licuanan and Llavador Mira, 1990b: 61-62, Bernal, 1965: 41, Real Academia 
de la Historia, 1886: 213-215), including foreigners such as French, Flemish, Greeks, Vene-
tians, Islas de Poniente (Cebu) and Portuguese, as well as Spaniards (Mañe, 1964: 764-765, 
Navarrete, 1943: 16, Noone, 1983: 274, 287, Sharp, 1961: 19). Criollos from New Spain were 
also recorded, as were those of African descent. Women, those of African descent and Indi-
ans of New Spain were not to join the fleet according to Legazpi’s instructions, except a 
dozen of African descent, male and female servants (Bernal, 1965: 17). Recruitment took 
place within New Spain (Benitez Licuanan and Llavador Mira, 1990a: 176-178, 1990b: 61-62) 
and included members of Villalobos’ expedition. Esteban Rodriguez stated that 65 crew were 
aboard the capitana (Bernal, 1965: 41) and probably the bulk of the soldiers and monks 
were as well. The pinnace San Lucas carried 10 soldiers and 10 crewmen. A small boat (ber-
gantinejo/barco/fragatilla) was also towed with the fleet, carrying four men (Benitez 
Licuanan and Llavador Mira, 1990b: 61-62). Many of the petty officers from Huelva, near 
Seville, travelled on the San Juan, whereas Basques were mostly on the other ships (Noone, 
1983: 288, Sharp, 1961: 36). The contingent of monks also included four doctors in philoso-
phy and one of natural sciences (Noone, 1983: 289).  
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Table 4. Collated provisions for Miguel López de Legazpi's voyage. 
Category Item(s) 
Foodstuffs 
bread, biscuits (including felojes-multi-layered biscuit), meat 
(including dried meat, pork, bacon), fish, wine, water, oil, 
vinegar, flour, beans, cereal grain (borona)**, grain 
sorghum/millet (millo)**, chickpeas, rice**, cheese, lard, saffron, 
raisins, pepper, almonds, sugar, honey, conserves 
Artillery, Armour and 
Munitions 
arquebuses, shields, padded armour (armas de colchas¸  
colchas de algodón para arma, escaupiles), lances, helmets, 
swords (including alfanje (broad and curved bladed sword)), 
sheaths, shot (firearms and larger artillery), culverins(?)†, versos, 
pikes, powder, small crossbows (ballestillas), corselets, breast-
plates, machetes, muskets, sulphur, matchcord, coats of mail, 
saltpeter, powder horns/flasks, buffe, halberds, armour plates, 
dagger 
Gifts/Trade Goods 
beads, nails, iron, coloured bonnets and hats, necklaces, 
mirrors, scissors, clothes (including those of the land/New Spain, 
shirts, pants and ponchos of taffeta, shirts of Rouen, shirts, 
ponchos and pants of damask, velvet, and capes), cloths 
(including silk, taffeta, linen, Rouen cloth, woollen cloths), bells, 
tostones, pearls, belts, combs, silver cup, handkerchiefs, table-
cloths, chamber pot, playing cards, old shoes, cow’s horn, 
knives, axes, pesos/silver, silver cord, tin, copper, tinajas, gold 
Storage Containers 
steel box, pipas, barrels, ollas, botijas, botijas peruleras, botes, 
bags, cajas, cajuelas, tinajas, chest 
Animals rats 
Medicinal Supplies balsam 
Musical Instruments drums, fife 
Religious 
Paraphernalia 
altar, image of Our Lady of Consolation 
Tools 
forges and corresponding tools, knives (including butcher’s 
knives, Baduque and Vallodolid knives), shovels, axes, boilers, 
chisels, iron crowbars, grub hoes, spades, hammers, bellows, 
iron adzes, saws 
Other 
charts, letters, writing paraphernalia*, navigational instruments 
(needles, compasses, astrolabes, cross-staffs, lead plumb 
lines), firewood, Roman weights and scales of Spain, balance 
for indigenous weights, fetters, blankets, Castilian seeds, pitch, 
tar, lanterns, oil lamps, hour-glasses (ampolletas), fishing gear 
(dragnets), iron bars, grappling irons, muzzles, clothes (including 
shoes, sandals, shirts, doublets, jackets, hats, trousers, 
Cordobán shoes, felt hats), cloths (of the land, linen, woollen, 
scarlet, Rouen for coffers and sackcloth, Bengal, velvet, taffeta, 
damask, Dutch linen, silk, angeo), tablecloths, serviettes, can-
dlesticks, coral, wax, mercury, canvas, copper, chain, spoons, 
steel, lead, tin, metal mortars, combs, crystalware, buttons, 
chamber pots (bazinicas), cochinilla, burlap, frames, tejuelos 
(small metal discs), soap, thimbles, leather, tallow, handker-
chiefs, copper cauldrons pots (ollas) and other vessels (vasijas), 
including cauldrons for tar; collars, iron, arponcillos(?),capes, 
candles including of tallow 
*e.g. ink, writing stylus, paper. 
**possibly from islands in the West Pacific.  
†
from Spain (ships to be junked) (Benitez Licuanan and Llavador Mira, 1990b: 16). 
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4.5 Alvaro de Mendaña y Neira, c. 1567-1569 
Alvaro de Mendaña y Neira’s first voyage was funded by the Crown (Amherst and 
Thomson, 1901: 84). Juan Bautista Monzón, fiscal to the Audiencia of Lima claimed that Vice-
roy Castro had taken from the caja real more than 100 thousand ducats, which was reported 
as excessive in view of what benefits the expedition was likely to produce (Carrasco and 
Masiá, 1992b: 540). The fleet was provisioned for a year and comprised of two naos: the 
capitana, Los Reyes, and the almiranta, Todos los Santos. The vessels were also described as 
“ships of war” (Kelly, 1967: 5), suggesting a galleon, a term interchangeable with nao in the 
16th Century. 
According to Pedro Sarmiento de Gamboa, the capitana had a capacity of 6000 arro-
bas and the almiranta 3000 arrobas. The capitana is recorded as 200 toneles and the 
almiranta as 140 toneles (Kelly, 1967: 58), elsewhere the ships are recorded as having a vary-
ing capacity of 7 000 de porte and 3 000 de tantas arrobas (Kelly, 1969: 300). Carrasco and 
Masiá (1992b: 541) suggest that based on the relation between tonelada and tonel by Sar-
miento (where three toneles equals a tonelada) and Escalantes’ estimates, the capitana was 
approximately 300 tonnes and that the almiranta was a little under 200 tonnes; while also 
suggesting that the brigantine was 30 tonnes, an estimate as the capacity is not known his-
torically. The capitana and almiranta were bought and reconditioned in Callao (Kelly, 1967: 
8-9). 
The total number of men on the fleet is recorded variously as: 100 and 140 (in the 
same document (Kelly, 1967: 57-62)); 100 by Hernán Gallego (Kelly, 1967: 95); 150 in the La 
Plata relation (Kelly, 1969: 300); 158 by Sarmiento (Kelly, 1969: 262) and 160 by Joan de 
Orozco (Kelly, 1967: xxiii). Based on voyage documents, Kelly (1967: 252-256) has compiled a 
list of 156 men who were on the fleet. This indicates that the counts by Sarmiento and Oroz-
co are probably the more accurate totals. The members of the fleet included Spaniards, Por-
tuguese, Flemish and a Greek. Men came from various areas within Peru and Panama as 
well, and records show that those of African descent, mestizos and mulattos were also pre-
sent, with one of the former recorded as a criollo from Santo Domingo, and mestizos record-
ed as from Peru and the Río de la Plata (Kelly, 1967: 252-256). Four Franciscan friars also 
accompanied the fleet (Kelly, 1967: 95). Provisions were brought from Peru, gathered in Li-
ma (including men) and also included provisions from Trujillo (the city and surrounding 
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Moche Valley) (Kelly, 1965a: 14,112, 1967: 37, 1969: 356,360). Beads from Spain are also 
recorded, and it appears that the compasses were from Spain as well (Kelly, 1967: 96,230). 
Payment for artillery moulds to produce new pieces of artillery is also recorded, suggesting 
that at least some of the artillery was made in Peru (Kelly, 1967: 33). 
Table 5. Collated provisions for Alvaro de Mendaña y Neira's first expedition. 
Category Item(s) 
Foodstuffs† 
bread, biscuits, wine, water, oil, meat (including bacon, hams, 
pickled meat, salted meat), fish, beans, cheese, lard, cloves, 
nutmeg, ginger, pepper, mace, cinnamon, conserves 
Artillery, Armour and 
Munitions 
arquebuses, gunstocks, matchcords, leather powder bags, 
lances, armour, escaupiles, helmets, crossbows with their sights 
and threads and bolts, powder horns/flasks, halberds, swords, 
powder, shot (firearms and larger artillery), shields, versos, 
machetes, partisans, knives 
Gifts/Trade Goods 
beads, cloths (including linen), coloured bonnets, hats, silver 
cup/goblet, clothes (including shirts), bells, plate, handkerchiefs, 
knives 
Storage Containers botijas, cajas, vasijas, pipas 
Animals chickens, dogs, cockroaches 
Medicinal Supplies balsam 
Musical Instruments drums, trumpet, vihuela (guitar-like instrument), flute, fife 
Religious 
Paraphernalia 
 
Tools 
moulds, axes, forge and tools, saws, knives, adzes, grappling 
irons 
Other 
charts, letters, writing paraphernalia*, navigational instruments 
(needles, plumb line), padlocks, fetters/shackles, stocks, caul-
drons (including copper cauldron), clothes (including hemp san-
dals, shirts, jackets, doublet, bonnets, draws, shoes and capes), 
blankets, pitch/tar, tallow, wood, lanterns, seeds, glasses of 
brass, gold, spoons, pearls, silver, bed sheets, hen coop, hand-
kerchiefs, cloths, fishing nets, keys, nails 
*e.g. ink, writing stylus, paper. 
†possibly apples. It was recorded that the indigenous population told the crew that they had apples 
like those “of our country”, which implies the indigenous people might have seen the fruit on the fleet 
and recognised them, that the fruit was described by the crew, or that the crew surmised the descrip-
tions were of apples but no apples were with the fleet (Amherst and Thomson 1901: 182). 
4.6 Alvaro de Mendaña y Neira, c. 1595-1596 
The historical record attests to various sources of funding to provision the expedition, 
both royal and private. Private funds included those from Mendaña’s repartimiento in Tia-
huanuco, the dowry of Doña Isabel, Mendaña’s uncle and ex-Viceroy Castro (of Peru), and 
from selling positions, amongst others (Kelly, 1965b: 142, 152, 1971: 12-13, 152-153, 164, 
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173-175, 187-188, 1973: 135-136, 224). Another document reveals a request made by Men-
daña to sell mercury at Potosí or New Spain for extra funds (Kelly, 1971: 11, 140). 
Mendaña purchased four vessels for his second voyage: two ships, a frigate and a gal-
liot. The capitana, San Gerónimo, is recorded as a galleon/nao, and was purchased at a sale 
of vessels comprising the Royal Fleet (Real Armada del Mar del Sur) for 8 000 pesos (Kelly, 
1971: 164-165). A galleon of the name San Gerónimo is recorded as part of the Royal Fleet in 
1588, fitted with 24 guns, of 250 ton capacity and named a private galleon purchased and 
modified for the purposes of defence (Bradley, 2009: 24). By 1600 Leon Borja states that this 
vessel had already been sold and records show that the capitana, San Gerónimo, of Men-
daña’s fleet was purchased by 20th January 1595 by Mendaña for the purposes of his voyage, 
possibly the same vessel (Bradley, 2009: 29, Kelly, 1971: 164). A reference by Quirós to the 
capitana being made of “excellent wood of Guayaquil called guatchapeli” (Markham, 1904: 
108) indicates the manufacture of at least the capitana in Guayaquil (Audiencia de Quito) 
and records show that the San Gerónimo that was part of the Armada del Sur was in fact 
built in Guayaquil, originally as a private merchant vessel before being purchased by the 
Count of Villar and modified (Bradley, 2009: 23). The other vessels were likely also made at 
Guayaquil or perhaps Callao. The nao almiranta was called the Santa Isabel, purchased at 
the port of Cherrepe in replacement of the original almiranta, possibly a similar tonnage to 
the capitana. The galliot, San Felipe, and the frigate, Santa Catalina, were smaller, 30 to 40 
tonnes (Carrasco and Masiá, 1992a: 588). Four pieces of bronze artillery (medio sacres) were 
provided by the Viceroy for these ships, along with six versos and other munitions, provi-
sions and equipment (Kelly, 1971: 174). 
At Cherrepe Mendaña recorded that 354 people were in the fleet, 247 of which could 
take arms, and 107 of which were women and children and servants, with 20 of the latter 
capable of being armed – although this does not appear to be a full list (Kelly, 1965b: 399, 
1971: 175-176). Quirós gave a total figure of 378, 280 of which could bear arms, and other 
records estimate that more or less 400 people were in the fleet (Kelly, 1973: 42, 47, 50, 52, 
Markham, 1904: 14). According to the list of people on the fleet, 172 were in the capitana, 
130 in the almiranta, 21 in the galliot, and 31 in the frigate (Kelly, 1965b: 399). Although a 
large majority were probably enlisted at Lima, by that time a metropolitan city, no figures 
related to place of enlistment are recorded (Clayton, 1975: 11-15). Mendaña claimed that 
4 Packing for New Horizons: provisioning the West Pacific fleets 
79 
people recruited in Spain, Panama and Peru were disbanded (Kelly, 1971: 10). Contemporary 
correspondence between the Viceroy of Peru and the King indicates that vagrants and vaga-
bonds were an increasing problem in Lima and the expedition was one way in which to re-
duce their numbers in the city (Kelly, 1965b: 153-154, 1971: 161, 163). During the 1580s 
men were also sought from Chachapoyas and Huanuco (Kelly, 1965b: 142, 1971: 152-153). 
Some expedition members were also enlisted during the fleet’s journey north along the 
coast. Texts record recruitment at Cherrepe, Paita and Trujillo and Zaña. Moreover, men and 
women not considered “respectable” were also disembarked at Cherrepe (Markham, 1904: 
I, 10). The fleet was composed of Spaniards, Portuguese, as well as criollos, mestizos, indige-
nous South Americans, Africans and mulattos.  
Table 6. Collated provisions for Alvaro de Mendaña y Neira's second expedition. 
Category Item(s) 
Foodstuffs 
bread, biscuits, wine, water, oil, vinegar, meat (including bacon), 
flour, lard, honey, sugar, conserves 
Artillery, Armour and 
Munitions 
swords, amour, coats of mail, shields, arquebuses, powder, 
muskets, escaupiles, matchcords, shot (firearms and larger 
artillery), sulphur, machetes, halberds, baton/stick (bastón), 
versos (and associated tools such as spoons), medio sacres, 
daggers, escopeta, lances, dirks 
Gifts/Trade Goods 
clothes (including shirts and clothes of tafetan and cotton), hats, 
feathers, bells, beads (including glass beads), playing cards, 
mirrors, scissors, razors, iron, reales, knives 
Storage Containers pipas, botijas, cajas, jarros, sacks, cuartones 
Animals cattle, dog, cockroaches 
Medicinal Supplies  
Musical Instruments drums, clarions, instruments of war (?), fife 
Religious 
Paraphernalia 
Rosarys, image of Our Lady of Solitude, altar, Blessed 
sacrament, crucifixes, books (Symbol of the Faith by Fray Luis 
de Granada) 
Tools 
moulds for arquebus and artillery shot, knives (including great 
and Bohemian knives), axes, adzes 
Other 
charts, letters, writing paraphernalia*, navigational instruments, 
charcoal†, lead, clothes (including doublets, shirts, shoes, hats), 
fetters/shackles, stocks, blankets, bed sheets, lanterns, seeds 
(maize), firewood, tents, beds, nets, black cloths, mourning 
cloth, plates, cups, keys, cask hoops 
*e.g. ink, writing stylus, paper. 
†possibly for the fleet, along with some honey and sugar (Kelly, 1971: 162-163). 
Mendaña reported that the fleet was provisioned with enough food for more than a 
year (Kelly, 1971: 175), in keeping with the capitulations given to Mendaña by the Casa de 
las Indias (Kelly, 1971: 62-72). That many of the goods provisioned originated from Peru is 
evident in the documents, with some references indicating sources outside Peru but not 
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necessarily sought outside of Peru, that is, procured in the Peruvian market. After departing 
Callao, the fleet travelled north along the coast. Goods were not only obtained in Lima but 
were sought from the areas of Santa, Trujillo and Zaña (Kelly, 1973: 70, 89, 101, Markham, 
1904: 3, 6-7, 25, 149). Lope de Vega (later Admiral of the almiranta and brother-in-law to 
Mendaña) was ordered to travel with the galliot to Trujillo and Zaña before the fleet left Ca-
llao to recruit men and acquire provisions. At Santa, the crew took a ship travelling from Pa-
nama to Lima with merchandise and Africans, although they were ordered to release it, with 
other items having also been acquired from ships encountered at various ports along the 
coast. One text also records that Mendaña required more indians to keep up seasonal sow-
ing to produce enough flour and biscuits for his own needs and those going with him, possi-
bly referring to his own holdings (Kelly, 1965b: 143, 1971: 154). Wheat belonging to Men-
daña and Pedro Gómez de Herrera was also put in a depository, presumably grown in Peru 
and possibly intended for the voyage (Kelly, 1965b: 150). Another text records a small boat 
carrying carbon, flour and sugar belonging to Mendaña at the Port of Huancheco (Kelly, 
1971: 162-163).  
Details of the fleet’s stay at Cherrepe and Paita are also recorded (Markham, 1904: I, 
8-14). Cherrepe was a major port during the 16th Century. By 1572 the valley of Zaña rivalled 
Lima, with the self-sustaining area producing chick-peas, fruit and flour, although Quirós 
states that Cherrepe was a bad port during the fleet’s stay and that water was scarce (Mark-
ham, 1904: I, 10-11). The local Corrigedor was also displeased with the fleet’s use of locals 
and local supplies and withheld aid for the fleet (Markham, 1904: I, 11). It was at Cherrepe 
that an exchange of ships took place after alleged sabotage, with the original almiranta re-
placed by another vessel. This replacement ship had been bound for Panama, loaded with 
flour, sugar and other goods from Peru, some of which possibly found its way to the fleet. 
Further, the warehouses of the port are recorded as having stocked goods from the sur-
rounding valleys, some of which were embarked. At Paita 1 800 botijas of water were loaded 
onto the vessels. Water is explicitly mentioned in texts as the only provision left wanting by 
the time the fleet reached Paita but other goods may have found their way on board at this 
point given that Paita was a major port and a common stopping place for vessels to disem-
bark goods and passengers before continuing south and vice versa (Clayton, 1975: 4). Trujillo 
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was another stopping point during the voyage up the coast and was known as a dangerous 
port without water and is an unlikely place for provisioning of water (Borah, 1954: 35). 
4.7 Pedro Fernández de Quirós, c. 1605-1606 
Pedro Fernández de Quirós’ costs were defrayed by the royal purse (Kelly, 1965b: 
405). It is likely that such voyages were expensive in Peru at this point. Costs might have also 
played a role in the Viceroy of Peru suggesting that the journey might be better fitted out in 
the Philippines, where such things were cheaper, and which was closer to the destination 
(Markham, 1904: 176). Quirós’ fleet consisted of two galleons/naos and a 
patache/zabra/lancha: the capitana, San Pedro y San Pablo, the almiranta, San Pedro, also 
referred to as the San Pedrico, and the launch Los Tres Reyes (Kelly, 1964: 21-22). Both ships 
were bought and fitted out in Callao (Kelly, 1964: 108, Stevens, 1930: 87). According to 
Prado, the capitana was equipped with six pieces of bronze artillery, and the almiranta with 
six pieces of cast iron artillery (Stevens, 1930: 89). Quirós recorded the capitana as 150 
tonnes and the almiranta as 120 tonnes; whereas the Viceory of New Spain reported the 
capitana as 120 tonnes, and Don Diego de Prado y Tovar stated that the capitana and the 
almiranta were 60 tonnes and 40 tonnes, respectively (Kelly, 1966a: 27, Stevens, 1930: 89). 
The recorded number of fleet members varies, although similar with the exception of 
one total: 300 and 158 men by Quirós; 158 by the Count of Lemos; up to 160 by Francisco 
Duarte Cerón; 159 by Fray Martin de Munilla, and 128 by Prado (Kelly, 1966a: 28). According 
to Munilla, 82 people went in the capitana, 61 in the almiranta and 16 men in the launch 
(Kelly, 1964: 22). Prado records that 69, 46 and 13 men travelled in the capitana, almiranta 
and launch, respectively (Stevens, 1930: 89). The men included Spaniards, Portuguese, Flem-
ish, Italians, Chinese, Quirós’ two nephews from Caracas, indigenous Peruvians and possibly 
people from other Andean areas, mulattos and Africans. Also in the fleet were six friars from 
the Order of San Francisco (of the Province of the Twelve Apostles of Lima) and four broth-
ers of John of God (healers) (Markham, 1904: 181). 
The voyage was provisioned for a year. References are made to the provisioning of 
the voyage within Peru, including to the fruits and animals of Peru (Markham, 1904: 181), 
salt brought from Peru (Stevens, 1930: 143), ballast from Callao, and seeds of calabashes of 
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Peru (Markham, 1904: 377,387). Quirós was also to be provided with navigational instru-
ments similar to those made in Rome, made in Europe in addition to instruments of his own 
design (Kelly, 1965b: 185). Wine of Spain was recorded and might indicate provenance 
(Stevens, 1930: 183), and Nicaraguan wax was also noted (Markham, 1904: 296). The limited 
supply of fresh water and the difficulties that created for long ocean-going voyages explains 
Quirós’ use of a distillation apparatus, also of his own design. Agnus dei (wax blessed by the 
Pope) was acquired in Rome – he also requested a relic of the Cross from the Pope, although 
it is not clear whether or not that was received and embarked (Kelly, 1964: 3-5). 
 
Table 7. Collated provisions for Pedro Fernández de Quirós' voyage. 
Category Item(s) 
Foodstuffs 
bread, biscuits, wine (including white wine and Spanish wine), 
water, oil, vinegar, meat (including bacon), fish, flour (wheat and 
maize), chickpeas, lentils, rice, cheese, salt, almonds, sugar††, 
honey, treacle, conserves (including quince jam), fruit 
Artillery, Armour and 
Munitions 
arquebuses, muskets and fork rests, powder flasks/horns, 
powder, matchcords, shot (firearms and larger artillery), lances 
with and without spear heads, sulphur, shields (including 
wooden bucklers), swords, versos esmeriles, pedreros, 
falconetes, hunting spears (cuento de venablo), lombardas, gun 
rammers, pikes, halberds, spears/short pikes, machetes 
Gifts/Trade Goods 
coloured hats and hats with feathers, bells, clothes (including 
shirts, trousers, garters and shoes), mirrors, beads, cloths 
(including Rouen cloth, linen and taffeta), mirror, ribbons, shoes, 
rings of alloy, tin medallion, cobija nueva, knives 
Storage Containers 
botijas, botijas peruleras, botijas medianas, botijuelas, ollas,  
gallipots, chests, cajas, barrels, vials, pipas, vasijas, cajetas, 
cruets 
Animals goats, chickens, cats, dogs, pigs, rabbits 
Medicinal Supplies sarsaparilla, cañafístula, plasters 
Musical Instruments 
drums, flutes (flauta and pito como es grande), vihuela (guitar-
like instrument) 
Religious 
Paraphernalia 
agnus dei, altars, crosses of blue taffeta, tabernacle for the 
Blessed Sacrament, wooden cross, silver chalice, chrismatories, 
plates of silver, cruets, Roman missal, altar cloths, Chinese 
grogram, stoles, maniples; chasubles, dossal and 
antependia/frontal of Chinese grogram; choir copes, rochets and 
albs and surplices of Rouen cloth, pall of Rouen cloth, surcingles 
of linen, palls of gauze cloth, purificators of Rouen cloth, image 
of Our Lady, St. Victor and St. Catherine and other religious 
images (St. Peter, St. Paul), wooden lectern, hassock, corporals 
in burse, iron plates, brass candlesticks, brass censers, snuffer 
scissors, bells, habits and sacred vestments, holy water, Holy 
Communion, rosaries, ashes 
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Tools 
copper and iron tools, knives (including de monte, belt knives, 
Bohemian and butcher’s knives), iron crowbars, hammers 
(including iron hammers), iron jacks, augers, grindstone with iron 
crank, saws and wooden frames, adzes, files, chisels, gouges, 
axes (including Biscay and Mexican axes, hatchet), braces and 
bits, moulds for arquebus shot, spades, levers 
Other 
charts, letters, writing paraphernalia*, navigational instruments 
(two of Quirós’ own invention, needles, astrolabes), clothing (in-
cluding clothes of taffeta, shirts, Chinese taffeta, cloaks, rope 
and cotton sandals), copper distillation apparatus, wax tapers, 
copper oil lamps, copper funnels, copper pans, copper pots,  
lanterns (including tin-plate lanterns), tin-plate measures, copper 
cauldrons, copper frying pans, copper ladles, copper spoons, 
copper oven, copper scales (for weighing rations), copper 
lamps, copper boilers, tin-plate graters, tin-plate, iron hoops, 
barrel hoops, spits, iron, iron pins, iron chains for netting, pad-
locks, Peruvian canvas, casting nets, mirrors‡, combs‡, Roman 
buckles, clamp stanchions, wax candles, wax, lead, lead 
spoons, lead statuettes, bells ‡ (including muleteer’s bells, falcon 
bells, Milanese bells), ear cleaners, tinsel in leaf, tallow, tallow 
oil, glass necklaces‡, glass medallions for necklaces‡, glass 
earrings‡, beads of alloy‡, gewgaws of imitation gold and silver‡, 
seed-glass and turquoise beads in bracelets‡, Chinese garnet‡, 
glass beading‡, gold dust, stocks, fetters/shackles, games 
(backgammon, draughts, tectotum†), bed-sheets, chains, 
fireworks, rockets, dragnets, seeds (maize, zapallos, cotton, 
calabazas of Peru, melons, beans, chickpeas, lentils, potatoes), 
pitch, hour-glasses (oras), cloths (including taffeta, linen, white 
cloth, silk), fishing hooks and nets, fizgigs, harpoons, blankets, 
tar, books, scissors, beds, feathers, pesos, tents, bowl (arteza?) 
*e.g. ink, writing stylus, paper 
‡likely trade/gift goods 
†these games were permitted and presumed on board the fleet 
††possibly to make almendrada.
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5 The Archaeology of the Late 16
th
 Century Spanish 
Presence in the Solomon Islands: a history of 
archaeological investigations 
The archaeological study of Spanish exploration in the Solomon Islands is more re-
stricted than historical research on the topic, as the voyages have left few archaeological 
footprints. The two main areas of investigation here are Graciosa Bay (Nendö) and Pamua 
(Makira) (Figure 8), from which the largest archaeological assemblages derive. Although 
artefacts from the Duff Islands in the Southeast Solomon Islands, and the Banks lslands, 
Northern Vanuatu, have also been associated with Pedro Fernández de Quirós’ expedition, 
they constitute only a few finds of pottery (Bedford et al., 2009) (Figure 8). The recovery of 
artefacts from Graciosa Bay and Pamua can be divided into three periods: The Early 20th 
Century, corresponding with the recovery of pottery at Pamua by local missionaries and 
others; The 1970s, during which time the Southeast Solomon Islands Culture History Project 
supported research at both Graciosa Bay and Pamua; and the Recent (21st Century) Archaeo-
logical Investigations of both sites. The following sections describe the investigations from 
each period. 
5.1 The Sites: Graciosa Bay and Pamua 
The site of Graciosa Bay is located on the northwest end of Nendö, Santa Cruz Is-
lands, in the bay of the same name (BS-SZ-01). A small stream terminating in a pool runs to 
the east of the site and most finds have been recovered towards the beach (Figure 9). Pa-
mua is located on the central north coast of Makira (San Cristobal), Solomon Islands, and 
colonial Spanish artefacts have been found both on coastal flats and a ridge. The ridge is a 
raised coral reef approximately 30 m above sea level, part of raised marine terraces along 
the northeast coast of Makira (Green, 1973: 20). The ridge is clearly observable from the 
sea, which is faced by its north and northwest edges, and overlooks the area of the coastal 
flats where 16th Century colonial material has been recovered (Figure 10). The coastal flats 
are approximately 2 to 4 m above sea level and finds have been made across the area facing 
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Tauapuna Point and farther back in the vicinity of St. Stephen’s School and the Puma 
stream. Various designations for the ridge and coastal flats archaeological sites have been 
used since the 1970s: BB-4-4 and SB-4-4 denoting the ridge, and BB-2-15, SB-4-6 and SB-4-
6A denoting the flats. Here SB-4-4 and SB-6-4 are used for the ridge and flats respectively. 
 
Figure 8. Archaeological sites in the Solomon Islands related to Alvaro de Mendaña y Neira‘s 
c.1595 – 1596 voyage. 
 
Figure 9. Site of Graciosa Bay, Nendö, Santa Cruz (BS-SZ-01). 
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Figure 10. Site of Pamua, Makira, Solomon Islands, with shaded areas indicating museum 
collection finds (unlabelled) and archaeological investigations (labelled). Figure from Martin 
Gibbs and adapted by author. 
5.2 Collection and Curation 
The Early 20th Century 
Archaeological interest in pottery from Pamua followed early 20th Century finds from 
the coastal flats adjacent to Tauapuna Point. The earliest known finds attributable to the 
colonial Spanish ceramic tradition were made by Dr. Charles E. Fox in the 1920s. Two sherds 
recovered by Fox during the construction of a road were donated to Otago Museum in 
1923, which engaged Fox in the early 1920s to collect artefacts from the Solomon Islands. 
Reverend H. S. Nind recovered 37 more sherds while gardening in the coastal flat area be-
low the ridge, and these were subsequently presented by Fox to the Otago Museum in 
1927. Fox contributed another piece to the same museum in 1930, later identified as part of 
an Asian storage jar. Nind’s later finds were donated to the Auckland Institute and Museum 
by Raymond Firth, and T. A. Pycroft (1932) presented the museum with finds made during 
his trip through the Solomon Islands. A couple known as Freshwater apparently also ac-
quired “a great deal” of pottery, although this collection has neither been located nor is 
5 The Archaeology of the Late 16th Century Spanish Presence in the Solomon Islands: a history of 
archaeological investigations 
87 
known to have been studied in any detail (Green, 1973: 18-20, White, 2001, 2002: 249). In 
1928 artefacts were also found by Eugene Paravicini from the Basler Museum für Völk-
erkunde, Switzerland (now the Museum der Kulturen) (Paravicini, 1931). Paravicini travelled 
the Solomon Islands in the late 1920s for ethnographic research as a result of funding re-
ceived in 1927 from the City of Basel (Ohnemus, 1998: 15), and collected sherds from both 
Ugi and Pamua (Paravicini, 1931: 123, 132), though the material from Ugi may have origi-
nated from Pamua given Fox’s activities in the area. Paravicini’s activities at Pamua also in-
cluded what could be considered the first excavation. Combined, these collections estab-
lished the earliest recorded sets of colonial Spanish pottery from the Solomon Islands. 
The 1970s 
During the early 1970s, the Southeast Solomon Islands Culture History Project (SESP) 
facilitated archaeological investigations at Graciosa Bay and Pamua, led by Roger Green and 
Jim Allen (Allen, 1976, Allen and Green, 1972, Green, 1973). Work at Graciosa Bay was 
aimed at determining the site of Alvaro de Mendaña y Neira’s colony, whereas research at 
Pamua attempted to determine the nature of ceramics found at the site since the early 
1900s. In conjunction with historical research, comparative ceramic typological and 
petrological studies, and a review of museum collections, Allen and Green  proposed that 
the site at Graciosa Bay was that of Mendaña’s failed colony and that the finds on the 
coastal flats and ridge at Pamua were evidence for the Santa Isabel (Allen and Green, 1972, 
Green, 1973). Michael Kaschko’s 1975 doctoral investigations on the coastal flats of Pamua 
also unearthed more pottery, a burial possibly related to Spanish colonisation, and artefacts 
and features associated with indigenous occupation (Kaschko, 1979). The results of each 
season are discussed in detail below. 
Graciosa Bay. Green located a site proposed to be Mendaña’s settlement at Graciosa 
Bay in July 1970, following historical descriptions of the site. The site was located west of a 
stream that cuts through the area and a search of the site recovered seven sherds and un-
covered a ditch (Allen and Green, 1972: 78). A preliminary excavation followed from No-
vember to December that same year by Allen (Allen, 1976: 21-3), and the results were un-
derstood to indicate that the site was that of the failed Mendaña colony. 
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During clearing of the site 76 sherds were found in an area approximately 50 m be-
hind the beach near earlier finds by Green. A total of 25 m2 was excavated, resulting in the 
recovery of 37 sherds in the topsoil layer (Layer 1: 5-15 cm deep) and at the interface of this 
first layer and the underlying grey-black soil (Layer 2: 15-30 cm deep). The last layer re-
corded (Layer 3) was basal yellow coral sand. Of the total 120 sherds found at Graciosa Bay, 
including Green’s, 83 came from the surface. Twentieth Century European occupation was 
present at the northern end of the site and tree roots had disturbed large areas, with the 
site also reportedly used for gardening, all contributing to disturbance. Further, crab bur-
rows had caused extensive damage to distribution, with most surface pottery scatters re-
portedly thrown up by burrows. This in mind, Allen and Green proposed that sherds were 
distributed  over a short time period onto Layer 2, with generally very little vertical distur-
bance evident (Allen and Green, 1972: 78-82).  
The excavation of the ditch feature showed it to be dug into yellow coral sand ap-
proximately 1.25 m deep and likely originally 2 m wide. The fill was piled to the north on the 
side of the assumed settlement, indicating a defensive structure, although whether or not it 
is related to the fortifications constructed by the camp master is unclear (Markham, 1904: I, 
77). Neither palisades nor cultural artefacts were found and the local inhabitants provided 
no information that related to its presence (Allen and Green, 1972: 80). Green later re-
turned to excavate two trenches in the area of the ditch, with one confirming Allen’s de-
scription and the other too far west and beyond the feature (Allen and Green, 1972: 80).  
A house floor was also reported by Allen, rectangular in form with a short axis of al-
most 4 m. A basalt grinding stone was found adjacent to the edge of the house floor at the 
interface of Layer 1 and 2, possibly related to the floor. A 14C date of wood from one of three 
postholes gave a date range of 1575 ± 85 A.D. and the form is in keeping with contemporary 
European design, whereas contemporary Spanish records note the circular plan of the in-
digenous coastal housing (Allen and Green, 1972: 82, Markham, 1904: I, 51). Two excavated 
burials were also suggested as Melanesian. One burial was heavily disturbed with loose 
bones above it indicating a young child or infant and one mature sub-adult. The disturbed 
grave appeared to be dug before the pottery was distributed and no grave goods were 
found in either burial (Allen and Green, 1972: 83). The stone alignment consisted of seven 
small boulders above the western bank of the creek and was set into Layer 2. A function 
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could not be definitely attributed to the feature. Scatters of unidentified bone and fish ver-
tebrae were also recovered and a bone point with a broken tip, possibly an arrow.  
Pamua. Investigations at Pamua followed on from excavations at Graciosa Bay and 
examination of pottery recovered from Pamua during the early 20th Century held at various 
museums. Although the initial search for evidence of colonial Spanish pottery on the site 
failed, fresh investigations were sparked after the discovery of two sherds by school girls 
from the nearby St. Marys School and a later find by Allen. All three artefacts were similar to 
those held in museum collections and Graciosa Bay sherds. Green then conducted survey 
and excavations at Pamua in 1971, revealing a large assemblage of colonial Spanish pottery 
on the ridge and to a lesser extent the coastal flats (Allen, 1974, 1976: 23-26, Green, 1973). 
During the 1971 season ten sherds were recovered from the flats (SB-4-6) over an in-
digenous site, Mwanihuki, and five on the hillside (Green, 1973). The surveyed area com-
prised two presumably indigenous stone structures and numerous low mounds. A much 
larger ceramic assemblage was found on the ridge, along with indigenous stone artefacts. In 
support of the colonial occupation of the ridge site, two charcoal deposits were dated, one a 
coral-lined rectangular feature labelled a hearth and a lens of ash 10 – 15 cm below the sur-
face, providing dates of 1590 ± 90 and 1630 ± 90 A.D.  Excavation of nine trenches revealed 
scant stratigraphy – a topsoil layer of no more than 200 mm over hard red clay and coral 
outcrop, heavily disturbed by tree roots and gardening. As such, European and indigenous 
finds could not be separated stratigraphically. Features pertaining to structures were sought 
through examination of the coral outcrops but these were found to be natural formations. 
Other non-ceramic Spanish finds included a large iron nail with a square shank and a short-
term occupation was proposed for the area, potentially longer than that of Graciosa Bay 
based on the quantity of pottery (Green, 1973: 27).  
In 1975 Kaschko commenced excavations of the indigenous site on the coastal flats 
to investigate the area’s indigenous cultural sequence (Kaschko, 1979). Kaschko recorded 13 
features: refuse mounds and rectilinear coral limestone-outlined structures, including hu-
man burials. Survey and excavation resulted in the recovery of 57 sherds with excavated 
artefacts retrieved from the top 200 mm of deposit. In addition to ceramics, a copper aiglet 
was found associated with a human burial (Feature 5). The human remains were of an adult 
articulated in an extended position, possibly a 17 to 25 year old male (Carroll, 1981: 19, 
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Kaschko, 1979). The aiglet was recovered from the chest area, being a fastener common in 
16th Century Spanish apparel (South et al., 1988: 135-8). Analysis of the remains is ongoing 
and no dates were taken for this feature.  
21st Century Archaeological Investigations 
In 2008, 2010 and 2011 archaeological investigations at Graciosa Bay and Pamua 
were renewed as part of Martin Gibbs’ Australian Research Council (ARC) ‘Beyond the New 
World’ project, the 2008 season carried out in preparation for the ARC grant (Gibbs, 2011, 
Gibbs et al., 2012). Excavations were also recently carried out in 2012, but do not form part 
of this thesis. 
Graciosa Bay. Survey and excavation were carried out at Graciosa Bay in 2008 and 
2011. During the 2008 season, 29 sherds were recovered, with a further 69 sherds retrieved 
in 2011. During the 2011 field season, human skeletal remains and other indigenous-related 
artefacts were also excavated (Gibbs et al., 2012). Analysis of the non-ceramic assemblage is 
ongoing.  
Pamua. In 2008 and 2010 both survey and excavations on the ridge and the flats 
were conducted at Pamua, concerned with examining the nature and extent of the colonial 
Spanish material and the indigenous occupation. During 2011, investigations at Pamua were 
carried out primarily on the flats and included an attempt to locate the wreck of the Santa 
Isabel using remote sensing based on local information; however, no evidence of a wreck 
has come to light yet. The aims of future research include assessing the impact of Spanish 
colonists in the area, as well as the investigation of indigenous trade networks and cultural 
practices.  
The archaeological investigations on the ridge during 2008 and 2010 resulted in only 
ceramic colonial Spanish-associated finds: 28 sherds recovered in 2008 and 106 in 2010. 
During the 2008 survey, the ridge top was cleared and surveyed with sherds recovered. A 
geomagnetic survey was also done. In 2010, a more intensive survey of the ridge covered a 
total area of approximately 5240 m2, with a total area of 36 m2 also excavated (Figure 11). 
Following on from the 1971 survey, with the aid of children from St. Stephens School the 
2010 survey was extended beyond the 1971 cleared and surveyed areas to determine the 
extent of colonial Spanish pottery distribution. Although dense vegetation made visibility 
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difficult in some areas to the southeast beyond the 2010 clearing, overall visibility was rea-
sonable and the recovery of chert in the uncleared areas suggests the extent of the pottery 
distribution is restricted to the north. Stone and shell were also targeted during survey, re-
vealing an abundance of white chert less often encountered in the flats compared with 
other coloured cherts. Excavation confirmed Green’s stratigraphic description: a layer of 
topsoil at most 200 mm deep, in which the majority of excavated sherds were recovered, 
overlies a largely culturally sterile layer of very dark to dark brown and dark red brown 
compact clay (10YR 3/3, 7.5YR 3/3, 5YR 3/3). An extensive topographic survey of the ridge 
was also conducted, expanding upon the 2008 survey. A metal detector survey of the ridge 
in 2011 also resulted in the recovery of some square-shank nail fragments. 
The flats were surveyed in 2008, followed by a 2010 investigation focussed on the in-
digenous aspects of the site including both extensive surveying and excavation, which con-
tinued in 2011. During 2008 and 2010, sherds were found in the area, but these were left in 
situ. In 2011, parts of the area of Kaschko’s excavations were relocated and excavation and 
survey produced more pottery (n = 18), human skeletal remains, a blue barrel chevron bead 
(Deagan, 1987: 164-167, Gibbs et al., 2012) and other artefacts associated with indigenous 
occupation. This area is currently under study by Natalie Blake (pers. comm.).  
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Figure 11. Pamua ridge (SB-4-4) 2010 surveyed area. 
The lightly shaded area indicates the surveyed area and the darker shading indicates those 
areas that were intensively cleared after initial clearing for survey. The solid black line 
indicates extent of cleared area. Plan of the ridge site drawn by Richard Tuffin (2010) and 
digitised by the author. 
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Figure 12. Plan of SB-4-4 showing 2010 trenches. Plan of the ridge site drawn by Richard 
Tuffin (2010) and digitised by the author. 
 
Figure 13. Areas of gardening activity on the ridge site, Pamua (SB-4-4), observed in 
2010, evident by gardening mounds as shown in the inset. Plan of the ridge site drawn by 
Richard Tuffin (2010) and digitised by the author. 
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5.3 The Colonial Spanish Connection: alternatives  
Aside from the Santa Isabel, the only viable alternative explanation for the Pamua as-
semblage is an undocumented 16th Century Spanish vessel heading to the same area. The 
earlier watering party headed by Hernán Gallego in c. 1568, during Mendaña’s first voyage, 
can be precluded based on the sheer quantity, variety and distribution of sherds and the 
fact that the small party reportedly did not camp on that part of the coast (Amherst and 
Thomson, 1901: 57). During Mendaña’s first voyage, the fleet also careened at San Cristobal 
(Santiago) at Puerto de la Visitacion de Nuestra Señora, with the crew camped on shore, 
reportedly in one harbour approximately 2 miles from another, but this was on the south 
coast. Moreover, although attacks from Islanders are recorded, there is no mention of oc-
cupation of a ridge, rather the fleet members are recorded as staying in a shed and the in-
digenous populations came down from high hills (Kelly, 1965a: 409). In the absence of his-
torical evidence to the contrary, Allen and Green’s best fit theory still stands, that is, that 
the Pamua assemblage is the remains of the lost almiranta, Santa Isabel, of Mendaña’s sec-
ond expedition. Ceramic research carried out here was aimed in part at further assessing 
this notion using ceramic provenance research.  
5.4 Comparative Sites: South Pacific 
There are unfortunately no sites associated with other Peruvian-led expeditions to 
the Southwest Pacific with which to compare Graciosa Bay and Pamua. The two pots from 
Mota and Taumako seem to be one-off finds in comparison with the large assemblages from 
Graciosa Bay and Pamua. The sites of Rey Don Felipe and Nombre de Jesús in 
Chile/Patagonia offer potentially close comparisons for the finds at Graciosa Bay and Pamua 
(Iribarne, 2009, Ortiz Troncoso, 1970, 1971a, 1971b, 1976). These sites were founded by 
Pedro Sarmiento de Gamboa in 1584, as part of an effort to secure the Straits of Magellan. 
The sites have yielded glazed olive jars (Ortiz Troncoso, 1992) attributed to a Spanish origin 
by Massone (1980). These jars make up the bulk of the ceramic assemblages of a little over 
200 sherds total, although other vessel types have been found, including majolica. Some 
skeletal material was also recovered, along with architectural remains (Senatore et al., 2007, 
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Suby et al., 2009). The lack of material has been in part explained by the predations of the 
indigenous population, for which there is also evidence on site (Ortiz Troncoso, 1976: 178). 
5.5 Summary 
After over 40 years of research, ceramics still form the bulk of the assemblages from 
Graciosa Bay and Pamua, both of which are attributed to Mendaña’s second expedition. 
Both sites are thus relatively accurately dated to the late 16th Century and are undisturbed 
by later Spanish activity in the area, although indigenous and later European activities are 
evident. The high ceramic composition of the assemblages is rather unsurprising, with ce-
ramics the most numerous finds in wrecks as part of the provisioning element (Scott-Ireton, 
1998: 100) and are found in large quantities at other colonisation sites. Unfortunately, aside 
from a few sherds possibly related to Quirós’ voyage, there are no other comparative data-
sets for the Solomon Islands in the Southwest Pacific.  
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6 The Graciosa Bay and Pamua Archaeological 
Assemblages 
Over the past 100 years various finds from Pamua and Graciosa Bay have been col-
lected and donated to museums and institutes for curation. This chapter provides an analy-
sis of both ceramic and non-ceramic finds from Pamua and Graciosa Bay, including a ce-
ramic typology and distributional study. A review of the museum collections and more de-
tailed records for each sherd are given in Appendix A.  
6.1 Methodology 
As part of this study, attribute analysis of all available collections was undertaken. 
Ceramic analysis formed the core of this part of study, given the abundance of this material 
type in the archaeological assemblages. The aims of ceramic analysis were to incorporate 
the latest artefacts from the most recent fieldwork, creating a ceramic database and ex-
panding upon Allen and Green’s 1970s typology (Allen and Green, 1972, Green, 1973), as 
well as to revise the distributions of various wares across the sites, and their respective 
counts and minimum number of vessels (MNV) estimates. The results of this work were 
then taken into account when sampling for characterisation studies (Chapter 7). 
In order to record the attributes from all sherds, all museums currently holding col-
lections from Graciosa Bay and Pamua were visited. A total of 1030 sherds were recorded, 
with 28 sherds unavailable for review from Graciosa Bay and 20 and 4 from the Pamua ridge 
and flats, respectively. The resultant database is presented in Appendix A. Where sherds 
were unavailable for analysis, assumptions as to their type, fabric descriptions, associated 
vessel forms and so on were made based on fieldwork notes and earlier publications, so that 
they could be incorporated into distribution, count and MNV studies. These sherds are 
noted as “not sighted” in the database (under Comments). Sherds were also photographed.  
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The following attributes were recorded: 
Ceramic Database Number (CDB#): unique number assigned to each sherd. 
Artefact ID: original identifying number assigned to the sherd during 
excavation/survey or by the museum/institute. 
Site: site where the sherd was recovered. 
Feature/Trench/Test Pit: feature, trench and/or test pit from which the sherd 
was recovered. 
Deposit: deposit from which the sherd was recovered. 
Excavator/Collector: person/team responsible for the recovery of the sherd. 
Year: year in which the sherd was recovered. 
Sherd Type: classification of the sherd as a rim, neck, shoulder, body, base, handle 
or spout fragment. 
Fabric Type: classification of the sherd as earthenware, stoneware or porcelain. 
Ware: the ware type to which the sherd belonged, based on fabric type and 
colour, method of manufacture, and surface treatment (described in the following 
section). 
Vessel Form: the form associated with the sherd based on comparisons with 
previously published forms and estimates of vessel type/function based on rims 
and bases of wares, the presence of handles, surface treatments, decoration and 
evidence of use. Categories included: jar, bowl, olive jar/botija, bacín, lebrillo, 
plato, brimmed plato, taza, pitcher. Geometrical shape and restriction were also 
recorded where form was less well-published (Rice 1987). Where a form could not 
be identified based on the sherd or its ware association, it was classified as 
unidentified.  
Construction Evidence: whether or not the sherd shows evidence of the method 
used for construction of the vessel, that is, what type of marks and whether the 
marks were on the exterior and/or interior of the sherd. 
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Fabric Munsell Colour: the colour of the fabric as determined by a Munsell Colour 
Chart. 
Lip/Base Diameter (mm): The lip or base diameter of the sherd where possible, 
determined using a diameter chart consisting of concentric arcs from 0.25 to      
2.5 cm intervals (radius). 
Rim Profile: the profile of the rim included rim morphology. Rim profiles were 
also drawn, presented in the following section. They were described according to 
Tschauner’s (2001) classification scheme and modifications made by Torres 
(2011). 
Weight (g): weight of the sherd in grams, to the nearest 0.1 g where possible. 
Maximum and Minimum Thickness (mm): maximum and minimum thickness of 
the sherd in millimetres, where the sherd thickness varied by at least 1-2 mm 
across its area. 
Average Thickness (mm): thickness of the sherd in millimetres, recorded when a 
sherd appeared to be the same thickness over its entire area. Averages of the 
maximum and minimum thicknesses were taken to compare thicknesses across 
wares. 
Surface Treatment Exterior and Interior: description of the surface treatment 
applied to the exterior and/or interior of the sherd where applicable: glaze, slip, 
impressed, and/or grooves. 
Surface Treatment Colour Exterior and Interior: description of the colour of the 
slip and/or glaze, recorded as: black, brown, brownish-grey, clear, cream, dark 
green, grey, light green-grey, red, white, yellow-green. 
Surface Treatment Coverage Exterior and Interior: what area of the sherd was 
covered by the surface treatment estimated as a percentage: 0-25%, 25%, 25-
50%, 50%, 50-75%, 75%, 75-100%, 100%. 
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Comments: descriptive information that did not fit within any of the above 
categories. This included information related to museum storage descriptions, 
such as bag numbers, evidence of sherd crushing, the presence of fluorescence, 
evidence of use, and descriptive information and measurements related to 
decoration and form, including percentage left of original rims and bases.  
 
To identify vessel form and function, aside from reading of published literature on 
colonial Spanish and pre-Hispanic pottery, comparisons were made with museum and other 
archaeological collections, as well as consulting ceramic experts from South and North 
America, and Europe (see Acknowledgments). Museum collections included the Florida 
Natural History Museum (Gainesville); T. T. Wentworth, Jr. Florida State Museum (Pensaco-
la); Museo Nacional de Arqueología, Antropología e Historia del Perú (Lima); Museo Larco 
(Lima); Museo de la Nacion (Lima); Museo Naval (Callao); Museo Nacional de Historia, Mu-
seo Nacional de Antropología and the Zona Arqueológica Templo Mayor (Mexico City); Mu-
seo de Cerámica (Barcelona); Museo Naval and the Museo Arqueológico (Seville); Fundación 
Museo Naval, Museo de América, and the Museo Nacional del Prado (Madrid) as well as 
ceramic collections from Eten, and the Zaña and Chamán Valleys, north coast of Peru, and 
the Emmanuel Point Shipwrecks collections held at the University of West Florida. 
Re-examination of the bulk of the Solomon Islands assemblages resulted in a general 
consensus with Allen and Green’s typology along with the re-classification of sherds and the 
identification of previously unreported ware variations based on fabric colour and texture, 
surface treatment and decoration. The following sections review these ware categories. In 
the case of Red Earthenware, ceramics from Mota and Taumako have also been included, 
the only other Spanish colonial sherds recovered from sites in the Southwest Pacific. 
To study the distribution of material recovered during survey and excavation at Gra-
ciosa Bay and the Pamua ridge sites, survey plans dating from the 1971, 2008 to 2011 sea-
sons were geo-referenced. For Pamua, general locations only are available for the early 20th 
Century finds, and as such the finds were not mapped, although their general find spots 
were taken into account when estimating the MNV. A combination of GPS surveys from 
2010 and 2011, and 1970 and 1975 site surveys permitted the study of artefact distribution 
on the Pamua flats, with some 1970s features relocated. The MNV estimates were deter-
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mined by the presence of diagnostic and conjoining sherds, fabric differences, surface 
treatments and recovery locations.  
6.2 The Ceramic Artefacts 
6.2.1 Asian Stoneware 
Site: Pamua (flats). 
Fabric: stoneware with a grey core. Munsell: 2.5YR 6/1,6 and 2.5Y 4/1. 
Manufacture: wheel-made, possible combination of wheel and coil methods. Scraping and 
finger marks also present. 
Average Thickness: 12 mm. 
Surface treatment(s): some sherds are glazed externally and all possess a grey internal slip 
(Figure 15). A neck and shoulder sherd from Otago museum also bears exterior parallel 
grooves: one about the neck and three on one side and two on the other side of a lug 
handle (CDB#193) (Figure 14).  
Vessel form and function: All sherds represent at least one Asian stoneware jar, with a base 
diameter of ~ 250 mm (Figure 15). The Otago rim sherd indicates a Thai jar used for storage 
and transport of goods, probably initially from Pamua rather than Ugi (Green, 1973: 25). Jars 
of this type have been retrieved from a number of Pacific wrecks including the San Diego, 
the Batavia and the Concepción (Desroches et al., 1997, Grave and Maccheroni, 2009).  
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Figure 14. Asian Stoneware rim sherd held in the Otago Museum (MacLachlan, 1938: 89). 
Permission granted by the Polynesian Society and the Journal of the Polynesian Society. 
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Figure 15. Examples of Asian Stoneware. Top: CDB#041 interior (left) and exterior (right). 
Middle: CDB#082 interior (left) and exterior (right). Bottom: CDB#037 interior (left) and 
exterior (middle), cross-section (right, CDB#044). 
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6.2.2 Blackware 
Site: Graciosa Bay and Pamua (ridge and flats). 
Fabric: brown earthenware fabric, the interior surface is often a pink/tan colour, with visible 
temper grains. Munsell: 2.5YR 5/4-6; 5YR 6/6-8; 7.5YR 6/4-6. 
Manufacture: unclear, probably handmade, possibly with use of a mould.  
Average Thickness: 6 mm. 
Surface treatment(s): most sherds have a black exterior surface, some exhibiting barely a 
trace due to weathering. This black surface treatment is not a glaze, but a carbon layer, 
possibly produced during firing and possibly involving burnishing (based on Pamua ridge 
sherds only). Although the burning of vegetation occurs at Pamua as part of gardening 
practices, these sherds exhibit a carbon coating only on the exterior, from bottom to lip 
relatively evenly, indicating that the coating was neither a result of use, such as putting the 
vessel over a fire, nor a result of burning during gardening, in which case it would be 
expected that the interior surfaces would also be burnt. This type of surface treatment also 
appears in ceramics from the north coast of Peru (Froh, 2004, Shimada et al., 2003, Shimada 
and Wagner, 2001). Some sherds also have a series of parallel grooves about the exterior. 
Similar sherds have been sighted in collections from the Zaña Valley, although more 
investigations are required to show they are the same type. 
Vessel form and function: All sherds appear to belong to one vessel, supported by 
distributional data. The vessel appears to have a narrow mouth (55 mm lip diameter) with a 
slightly inverted rim and a series of parallel grooves on the exterior (Figure 16). The rim 
profile bears some similarity to that of olive jars, although the profile is less pronounced. 
The vessel is probably a type of restricted storage vessel with an ovaloid to spherical shape. 
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Figure 16. Blackware. Top: rim sherd CDB#230 interior (left), exterior (middle) and profile 
(right). Top Middle: body sherd CDB#232 interior (left) and exterior (right), showing groove 
on exterior. Bottom Middle: body sherd CDB#231 interior (left) and exterior (right), showing 
two parallel grooves on exterior. Bottom: cross section of CDB#008. 
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Figure 17. Blackware Rim CDB#230. 
6.2.3 Coarse Utility Ware 
Sites: Graciosa Bay and Pamua (ridge and flats). 
Fabric: coarse earthenware fabric varying from cream or grey to pink in colour, typically 
exhibiting a peppered/freckled appearance. Some sherds have a grey core. Munsell: 10YR 6, 
8/1-4; 10YR 7/1-6; 5YR 7/4-6; 5YR 8/3; 7.5YR 6/4-6, 7.5YR 7/2-6; 7.5YR 8/1, 4. 
Manufacture: wheel-made, possibly a combination of coil and wheel methods.  
Average Thickness: 9 mm. 
Surface treatment(s): The interior of some sherds show evidence of a green to mustard 
yellow glaze. Although not a surface treatment, some sherds exhibit efflorescence. 
Vessel form and function: two base sherds indicate a round-bottomed vessel, most likely an 
olive jar form used for storage and transport, although no rims have been found (Figure 18). 
Green (1973: 24) inferred “a maximum diameter of 12-18 cm” for the vessel. The recent find 
of a shoulder indicated a maximum diameter of 29 cm. One sherd also has a potential mark 
in the shape of an ‘X’, which might be a symbol of the cross, but the mark is worn and 
cannot be definitively identified as such. The fabric seems to correlate generally well with 
Spanish olive jars sighted from St. Augustine, Panama Viejo, Puerto Real, the Emmanuel 
Point Shipwrecks and the Florida Museum of Natural History type collections.  
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Variants: Coarse Utility Ware II consists of six sherds found only at Graciosa Bay, 
distinguished by a thick white/cream slip and pink fabric (Munsell: 5YR 7-6/6-8) and lacking 
the prominent peppered appearance of the bulk of the assemblage (Figure 19). Sherds have 
an average thickness of 7 mm. No vessel can be reconstructed and no shape/form indicated, 
although they possibly represent some storage and transport jar given sherd curvatures and 
thicknesses. 
A third variant, Coarse Utility Ware III (Figure 20) is represented by only two sherds: one 
retrieved from Graciosa Bay in 2008 (CDB#004) and one in the Paravicini collection from Ugi, 
though probably from Pamua (CDB#845). The sherds exhibit a sharp contrast in fabric colour 
in cross-section: a pink exterior (Munsell: 5YR 7/4-8) and grey interior (Munsell: 2.5Y and 
5YR 6/1). They are heavily weathered and 9 mm thick on average. Similar fabrics are found 
in collections from St. Augustine, Panama Viejo, Puerto Real, the Emmanuel Point 
Shipwrecks and the Florida Museum of Natural History type collections. No vessel can be 
reconstructed and no shape/form indicated, although they possibly represent some storage 
and transport jar given sherd thicknesses. 
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Figure 18. Examples of Coarse Utility Ware sherds. Top: basal fragments CDB#432 (left) and 
CDB#860 (right) and corresponding profiles below. Top Middle: CDB#020 (left) and cross-
section (right, CDB#001). Top Bottom: CDB#822 (left) and cross-section (right, CDB#808). 
Bottom: CDB#820 (left) and cross-section (right, CDB#093). 
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Figure 19. Examples of Coarse Utility Ware II sherds. Top: CDB#254 interior (left) and 
exterior (right), and cross-section. Middle: CDB#893 interior (left) and exterior (right). 
Bottom: CDB#879 interior (left) and exterior (right). 
 
Figure 20. Coarse Utility Ware III sherds from Graciosa Bay (CDB#004) (top) and Ugi 
(Paravicini collection, CDB#845) (bottom) and cross-section. 
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6.2.4 Fineware 
Site: Graciosa Bay and Pamua (ridge and flats). 
Fabric: earthenware, typically brown in colour but the red interior of many sherds suggests 
this is probably an effect of weathering. Few temper grains are visible with the naked eye. 
Munsell: 10YR 6-5/4; 2.5YR 6/6-8; 5YR 6/3, 6-8; 5YR 7/6-8; 7.5YR 6-7/4-8. 
Manufacture: wheel-made. 
Average Thickness: 6 mm. 
Surface treatment(s): groove on one sherd, CDB#155. 
Vessel form and function: Rims of this ware are straight to slightly inverted with lips straight 
to slightly inverted rounded, rounded towards exterior to squared, with lip diameters 
varying from 100 to 125 mm (Table 8, Figure 21-24, called ‘ribbed’ in database). The vessels 
have ribbed/banded necks, each band ~ 10 mm thick. One base and body sherd in the 
Paravicini collection shows evidence of burning. Bases of this ware are flat-bottomed with 
grey cores ranging from ~ 100 to 140 mm in diameter (Table 8, Figure 21). A sherd from 
near the base shows the grey core fades as the sherds thin out away from the base. A flat-
bottomed restricted vessel for storage and transport, a jar, is indicated for this ware. Similar 
vessels were not found in published literature or collections and vessel height was not 
estimated due to fragmentation. Based on a rim and shoulder fragment in the Auckland 
Museum and Institute, a partial possible vessel form is presented in Figure 24. A single 
groove runs along the shoulder, and a possible width of at least 320 mm is estimated (based 
only on vessel form drawing), although tenuous. 
Variant: Fineware II is comprised of two conjoining sherds (CDB#009) from the Pamua ridge 
site that are similar to Fineware but have a darker fabric colour and are 5 mm thick (Figure 
25). (Munsell: 10YR 5/3). No complete vessel form can be constructed. 
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Figure 21. Fineware rims CDB#218 (left) and CDB#280 (right) exterior and cross-section of 
base CDB#219. 
Table 8. Fineware base and rim diameters. 
CDB# Base Diameter (mm) Rim Diameter (mm) 
133 140 
 
189 125 
 
219 120 
 
283 100 
 
850 125 
 
130 
 
116 
217 
 
100 
218 
 
100 
280 
 
100 
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Figure 22. Fineware rim and base profiles. From left to right: Top: rims CDB#280, 
CDB#218, CDB#217 and CDB#130. Middle: bases CDB#283 and CDB#219. Bottom: bases 
CDB#133 and CDB#189 (Otago Museum, D27.37). 
 
Figure 23. Fineware rim CDB#218. 
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Figure 24. Possible Fineware form based on rim CDB#130 and shoulder CDB#155. 
 
Figure 25. Fineware II sherds CDB#009 interior (top) and cross-section (bottom). 
6.2.5 Fine Red Earthenware 
Site: Pamua (ridge and flats). 
Fabric: fine red earthenware with few visible temper grains. Munsell: 2.5YR 5-6/6-8; 5YR 
5/6; 5YR 6/4-8; 5YR 7/6; 7.5YR 6/3-6. 
Manufacture: unclear, possibly hand- and/or wheel-made.  
Average Thickness: 5 mm. 
Surface treatment(s): exterior raised motif on some body sherds and impressions on one 
handle/spout (Figure 26). The impressed motifs on some body fragments are very eroded 
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but might be a Inca-Chimú/Chimú-style decoration, possibly paddle-stamping, found in 
pottery from the north coast of Peru (Astuhuamán Gonzáles, 2011). 
Vessel form and function: one jar with possibly a handle or spout, supported by ceramic 
distribution studies.  
Variant: Fine Red Earthenware II is distinguished from Fine Red Earthenware by the 
appearance of a purplish discolouration (Figure 27), found in the Pamua ridge assemblage 
and Paravicini collection. Two conjoining rims (CDB#423 and 424, too small for rim 
estimates) from Pamua have a pigment across the rim, traces of which seem to appear also 
on another flaring (simple silhouette; concave, everted) rim of similar profile and ~ 140 mm 
in lip diameter. A purplish discolouration also appears on body sherds in the ridge and 
Paravicini assemblages. The fabric is typically dark red fine-grained, and sherds are on 
average 6 mm thick. Munsell: 2.5YR 5/6, 2.5YR 6/8, 5YR 6/6-8. No vessel form can be 
reconstructed. The rims bear some similarity to indigenous traditions from Peru. 
 
Figure 26. Fine Red Earthenware sherds. Left: handle/spout CDB#214 and 220 (joins) 
exterior (top) and interior (bottom) with profiles. Right: CDB#216 exterior (top) and cross-
section of CDB#214 (bottom). 
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Figure 27. Fine Red Earthenware II sherds. Top: rim CDB#213 profile (left) and exterior 
(right). Middle: rim CDB#423 exterior and profile (left) and CDB#424 exterior (right). 
Bottom: CDB#425 exterior (left) and cross-section CDB#213 (right). 
6.2.6 Fine Tanware 
Site: Graciosa Bay. 
Fabric: very fine brown/tan earthenware with few visible temper grains. Munsell: 7.5YR 6/4, 
7.5YR 7/6. 
Manufacture: wheel-made. 
Average Thickness: 9 mm. 
Surface treatments: None. 
Vessel form and function: The type includes one body sherd and one base fragment with 
scrape marks on the interior and indentations on the exterior – similar to ring marks 
attributed to the manufacturing process of olive jars (Marken, 1994: 105-110)(Figure 28). A 
complete vessel could not be reconstructed but this ware is possibly of an olive jar form. 
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Figure 28. Fine Tanware sherds. Top: base sherd CDB#224 interior (left) and exterior (right). 
Bottom: cross-section CDB#011. 
6.2.7 Green-glazed Ware 
Sites: Graciosa Bay and Pamua (ridge and flats). 
Fabric: fine red earthenware fabric with few visible temper grains. Munsell: 2.5YR 6/5-8; 
2.5YR 7/8; 5YR 5/6; 5YR 6/4,8; 7.5YR 7/4. 
Manufacture: wheel-made. 
Average Thickness: 8 mm. 
Surface treatment(s): lead-based glaze, varying from a dark to lighter green (resulting from 
the use of copper as a colorant (Allen and Green, 1972: 91)).  
Vessel forms and functions: A rim found on the Pamua ridge correlates to a bacín (chamber 
pot) (~ 200 mm lip diameter, rim profile simple silhouette, slightly concave and extremely 
everted), as well as a base ~ 140 mm in diameter. Two other small rim sherds were also 
found, one sherd possibly belonging to a bacín. Other body sherds from Pamua and Graciosa 
Bay probably correspond to a jar and/or possibly a pitcher. A sherd from the Otago museum 
from the Pamua flats also indicates a jar with a handle (Figure 29). Similar sherds were 
sighted in the Florida Museum of Natural History type collections and those from Panama 
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Viejo, and Eten and Cuzco, Peru. The fabrics are distinctly different from green-glazed ware 
from Spain, which is generally pinkish through to white/buff, as seen in the collections at 
the Florida Museum of Natural History, including the Lister and Lister Collection. 
 
 
Figure 29. Green-glazed Earthenware sherds. Top: bacín rim CDB#026 interior (left) and 
exterior (right). Middle: handle CDB#257 and profile, and body sherds (left, middle, right). 
Bottom: bacín base CDB#433 and profile (left) and cross-section CDB#026(right). 
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6.2.8 Grit-tempered Ware 
Site: Graciosa Bay and Pamua (ridge). 
Fabric: dark grey to grey-brown coarse earthenware heavily peppered with grey to white 
sand-sized grains, creating an extremely coarse gritty surface (Figure 30). Munsell: 10YR 5/1-
2; 5YR 6-5/4; 7.5YR 6/1-4; 7.5YR 7/4-6.  
Manufacture: wheel-made. 
Average Thickness: 6 mm. 
Surface treatment(s): some sherds have an exterior red slip. 
Vessel forms and functions: Six rim sherds (simple silhouette, convex, everted with squared 
everted lips) indicate an unrestricted ellipsoid vessel (shallow bowls), ranging from 140 to 
200 mm in lip diameter (Table 9, Figure 31), similar to bowls sighted from Eten and the Zaña 
Valley, Peru. Another rim (composite silhouette, lower portion straight sided upright, upper 
portion straight sided extremely everted) fragment also is likely part of a restricted spherical 
vessel ~ 180 mm in mouth diameter – unfortunately not enough of the rim remains to 
estimate lip diameter. Distribution studies and comparative analysis suggests only three 
vessels present. Burning on these sherds might indicate their use in cooking but these could 
also be from gardening activities (clearing). The vessels might also have been used in serving 
or some aspect of food preparation. 
Variants: Grit-tempered Ware II was recovered not only from the Pamua ridge site but also 
Graciosa Bay (Figure 32). At Pamua this ware is represented by one rim (simple silhouette, 
convex, everted with squared everted lips) and two body sherds with a brown fabric 
exhibiting sand/quartz temper similar to the Grit-tempered Ware but also appearing heavily 
tempered with lithics. Sherds have an average thickness of 6 mm. The rim sherd appears to 
be of a slightly different fabric indicating at least two vessels, both unrestricted ellipsoid 
vessels (shallow bowls) (Table 9). All sherds exhibit evidence of reduction in cross-section 
due to firing conditions.  
At Graciosa Bay, the exterior surfaces of two sherds indicate that the original surface 
was likely not as gritty as at present, and seem to represent different fabrics to those found 
at Pamua (Grit-tempered Ware IIb). CDB#941 has the remnants of a smooth indented 
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surface of some design. Unfortunately there are not enough sherds to reconstruct a pattern 
but a mouth opening of ~ 160 mm is indicated by rim estimates (rim: composite silhouette, 
lower portion straight sided upright, upper portion straight sided extremely everted) 
possibly part of a restricted spherical vessel. A vessel involved in cooking is likely for the 
Graciosa Bay sherds, with a couple of sherds also burnt. The average thickness of the sherds 
is 5 mm. Munsell: (interior) 2.5YR 6/6-8, (exterior) 5YR 4/1, 7/6; 10YR 4/1-2. 
Grit-tempered Ware III was found only at the Pamua ridge site (two rims and one 
body sherd) and sherds are on average 7 mm thick (Figure 33). The rims are similar to Grit-
tempered Ware rims (simple silhouette, convex, everted with squared everted lips) 
suggestive of the same form: unrestricted ellipsoid vessels (shallow bowls) with a lip 
diameter of 220 mm (Table 9). Further, CDB#555 appears to retain a worn glaze on the lip, 
whereas CDB#556 appears to have a greyish uneven slip or efflorescence on the interior. 
Although the fabric is gritty, the colour is significantly lighter, not the browns and greys 
typical of Grit-tempered Ware. Munsell: 10YR 6/3, 7.5YR 6/4-6. Functions related to cooking 
and/or serving are possible. 
 
Table 9. Grit-tempered Ware and variant rim diameters. 
CDB# Rim Diameter (mm) 
Grit-tempered Ware* 
 
227 140 
755 200 
Grit-tempered Ware II** 
 
769 200 
Grit-tempered Ware III 
 
555 220 
556 220 
*CDB#252 has a mouth opening of ~ 180 mm.  
**CDB#941 has a mouth opening of ~ 160 mm. 
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Figure 30. Grit-tempered Ware. Top: rims CDB#227 exterior (left) and CDB#252. Bottom: rim 
CDB#228, body sherds CDB#551 exterior (middle) and cross-section CDB#003. 
 
Figure 31. Grit-tempered Ware rim profiles. From left to right: Top: CDB#755, CDB#003, 
CDB#227 and CDB#750. Bottom: CDB#228 and CDB#252. 
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Figure 32. Grit-tempered Ware II and IIb sherds. Top: rim CDB#769 profile (left) and interior 
(middle) and CDB#018 interior. Middle: cross-section CDB#769. Bottom: CDB#941 exterior 
(left) and profile (right). 
 
Figure 33. Grit-tempered Ware III sherds. Top: rim CDB#555 profile (left) and interior (right). 
Middle: rim CDB#556 profile (left) and interior (right). Bottom: cross-section of CDB#556. 
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6.2.9 Lead-glazed Earthenware 
Site: Pamua (flats). 
Fabric: red earthenware. Munsell: 2.5YR 6/8. 
Manufacture: wheel-made. 
Average Thickness: 12 mm. 
Surface treatment(s): brown lead-based interior glaze.  
Vessel form and function: Only one basal sherd has been recovered, ~ 170 mm in diameter 
(Figure 34). Similar sherds have been sighted in the Emmanuel Shipwreck collections. The 
form is unknown but likely this vessel served a utilitarian function. 
 
Figure 34. Lead-glazed Earthenware sherd CDB#032. Top: interior. Bottom: profile (left) and 
cross-section (right). 
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6.2.10 Plain Tin-enamelled Ware 
Sites: Graciosa Bay and Pamua (ridge and flats). 
Fabric: fine red earthenware fabric with few visible temper grains. Munsell: 2.5YR 6-5/6-8; 
5YR 6-5/6-8; 5YR 7/1,6. 
Manufacture: wheel-made.  
Average Thickness: 7 mm. 
Surface treatment(s): grey-green tin-glaze exhibiting crazing and pinholing. Some of the 
glazes from Pamua ridge and flat are lighter in colour than the Graciosa Bay sherds. 
Vessel forms and functions: rims and handles indicate platos (plates), tazas (CDB#206 and 
208) and perhaps a jar (restricted ovoid shape) (Figure 36-34). The plate rims have simple 
silhouettes and are slightly concave and extremely everted, with rounded everted lips. The 
plate rim fragments found in the Solomon Islands appear to be brimmed with lip diameters 
of ~ 220 to 230 mm, one with raised areas along the rim, possibly decorative (CDB#204). 
CDB#786 is a basal fragment probably of a plate, ~ 75 mm in diameter. A handle and other 
body fragments indicate a small jar (restricted ovoid shape) from the flats. Although a 
complete plate could not be reconstructed, the plates likely conform to Figure 4e in Rovira 
(1997: 73), which also indicates similar plate diameters. The lip diameter for rim CDB#206 
(simple silhouette, concave, everted, with rounded everted lip) is likely too large for a taza, 
but the sherd is very small making this diameter tentative. These sherds are typologically 
similar to Panama Plain sherds sighted in the Florida National Museum of Natural History 
type collections, and sherds from Panama Viejo. They most likely functioned as serving 
vessels, and/or possibly storage in the case of the jar. 
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Table 10. Plain Tin-enamelled Ware rim diameters. 
CDB#* Rim Diameter (mm) 
025 230 
204 220 
206 100 
939 220 
*CDB#200, 207, 208 and 944 were too small for rim estimates. 
 
 
 
Figure 35. Plain Tin-enamelled Ware rim profiles. Top: CDB#939 (left) and CDB#204 (right). 
Middle: CDB#025 (left) and CDB#200 (right). Bottom: CDB#208 (left) and CDB#206 (right). 
6 The Graciosa Bay and Pamua Archaeological Assemblages 
124 
 
Figure 36. Examples of Plain Tin-enamelled Ware/Panama Plain. Top: CDB#025 interior (left) 
and exterior (right). Top Middle: CDB#204 interior (left) and exterior (right). Bottom Middle: 
CDB#024 interior (left) and exterior (right) and profile (middle). Bottom: handle CDB#035 
and corresponding profile, and cross-section CDB#204. 
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Figure 37. Plain Tin-enamelled Ware plate form based on rim CDB#025 and base CDB#786 
(shaded), height estimated. 
6.2.11 Porcelain 
Site: Pamua (ridge). 
Fabric: white porcelain. 
Manufacture: wheel-made. 
Average Thickness: 2 mm. 
Surface treatment(s): blue motif under a clear glaze with a dull orange peel appearance. 
Vessel form: Only one small body sherd has been recovered. It appears to represent a cup of 
Ming origin (Baoping Li, pers. comm.) used in serving (Figure 38). China traded prodigiously 
with the Spanish settlements in the Philippines, and the cup found at Pamua was most likely 
produced in Jingdezhen kilns, major producers of blue-on-white porcelain during the Ming 
Dynasty. In the late 16th Century, porcelain was reportedly present in larger quantities in the 
Spanish New World than in Europe (Finlay, 2010). 
 
Figure 38. Porcelain cup sherd CDB#771 interior (left), exterior (middle) and profile (right). 
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6.2.12 Red-slipped Ware 
Site: Graciosa Bay. 
Fabric: brown/tan earthenware with few visible temper grains. Munsell: 5YR 7/4, 7.5YR 7/3.  
Manufacture: unclear.  
Average Thickness: 6 mm. 
Surface treatment(s): red-slip. 
Vessel form and function: Three sherds of this type were recovered in 1970, two conjoining, 
and a further sherd in 2011 (Figure 39). All sherds are body sherds and too fragmentary to 
reconstruct vessel form, let alone estimate function. Red-slipped ware has been found in 
many in Andean colonial contexts, including Peru, Ecuador, and Argentina (Ceruti, 1983: 
497-498, Chatfield, 2007: 254-267, Flores Espinoza et al., 1981: 37, Jamieson, 1996: 288-
289, Smith, 1991: 262, 272-304). Eighteenth Century documents indicate that red-slipped 
wares were imported to Panama from Andean areas (Rovira, 1984: 290). 
 
Figure 39. Red-slipped Ware sherd CDB#327, interior (top left), exterior (top right) and 
cross-section (bottom). 
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6.2.13 Red Earthenware 
Sites: Graciosa Bay, Mota, Pamua (ridge and flats) and Taumako. 
Fabric: coarse earthenware fabric with prominent temper grains giving the body a gritty 
surface (Figure 40). A subset of this type also appears to have a finer fabric with fewer 
visible grains and to be higher fired (ping test), often with very distinct throwing marks. 
Munsell: 10R 6/6; 10YR 6/4; 2.5YR 4/6; 2.5YR 6-5/4-8; 5YR 7/6; 5YR 7-5/4-8; 7.5YR 5/2-4; 
7.5YR 7-6/3-6. 
Manufacture: wheel-made, possibly a combination of coil and wheel methods. 
Average Thickness: 10 mm. 
Surface treatment(s): some sherds exhibit a trace of glaze, originally green. 
Vessel form: the rims correlate with the olive jar form used to store and transport goods. 
The rims are triangular to semi-triangular in profile (Figure 41) consistent with other late 
16th Century rims, such as those from the Spanish Armada and Santa Rosaria wrecks (Avery, 
1997: 108, 120, Goggin, 1960: 28, Marken, 1994: 52-62, Martin, 1979). The shape correlates 
to Goggin’s Type B Middle Style olive jar and a reconstruction by Green (1973: 23) indicated 
a pot “slightly taller (34 cm) and broader (32 cm) than the maximum figures of 29.0 cm and 
22.5 cm which Goggin provides”. Lip diameters are between ~ 60 to 75 mm (Table 11), in 
line with Green’s measurements and within the 44 to 80 mm range given by Goggin (1960: 
13). Rounded bases with distinct wheel marks and interior globules of clay indicate round-
bottomed vessels consistent with the typical olive jar form. In contrast to the remainder of 
finds, the Mota Jar was reconstructed and corresponded to the Type C conical jar, over 62.6 
cm long and 26.5 cm wide. The jar was unfortunately lost in the 2002 Canberra fires 
(Bedford et al., 2009: 80-81, 86). Two lids were also recovered, one whole (CDB#859) ~ 50 
mm in diameter and one partial (CDB#67) and eroded. One body sherd also had ‘Philip’ 
scratched into its interior (CDB#196), a later inscription. Although Philip II was King of Spain 
at the time of the voyage and a number of fleet members bore the same name, if this were 
a contemporary inscription the name would most likely be written Felipe not Philip (Figure 
40). 
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Similar sherds have been sighted in collections from Eten and other sites in the Zaña and 
Chamán Valleys, Peru, and in the Florida Museum of Natural History collections from 
Panama Viejo and the Lister and Lister collection. Most of the sherds from Panama Viejo 
appeared to be lighter in fabric colour with fewer visible inclusions.  
Variant: Red Earthenware II is distinguished by its fabric, which exhibits a red to orange 
transition in cross-section and few visible grains, lacking the otherwise gritty surface (Figure 
44). This ware was found at Graciosa Bay and is represented by only four sherds, showing no 
throwing marks and 6 mm thick on average. Munsell: 5YR 6-5/6, 2.5YR 5/8 to 10YR 5/8, 
7.5YR 6/6. No vessel form or associated function could be constructed. 
 
Table 11. List of Red Earthenware rims and their lip diameters and profile shapes. 
CDB#* Lip Diameter (mm) Profile Shape 
188 75 Triangular 
215 60 Semi-triangular 
221 70 Semi-triangular 
438 72.5 Triangular 
443 70 Semi-triangular 
891 - Semi-triangular 
898 60 Triangular 
906 - Triangular 
*CDB#33, 249, 437 and 441 were too badly eroded to obtain a lip diameter or profile shape. 
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Figure 40. Examples of Red Earthenware. Top: rim sherd CDB#872 (left) and body sherd 
CD#270 (right). Middle: basal fragment CDB#345 (left) and body sherd inscribed with 
“PHILIP” CDB#196 (right). Bottom: cross-section (left) and lid CDB#863 (right) 
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Figure 41. Red Earthenware rim profiles. Top: CDB#872 (left), CDB#221 (middle) and 
CDB#438 (right). Bottom: CDB#443 (left), CDB#215 (middle) and CDB#188 (right) (Otago 
Museum, D27.36). 
 
Figure 42. Red Earthenware rim, CDB#215. 
6 The Graciosa Bay and Pamua Archaeological Assemblages 
131 
 
Figure 43. Red Earthenware olive jar based on Green (1973). 
 
Figure 44. Red Earthenware II in cross-section, CDB#014. 
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6.3 Non-Ceramic Artefacts 
Scant material types other than ceramics have been recovered in the Solomon Is-
lands. The few metal and glass artefacts were identified in this study and their attributes 
recorded, which are presented in the following sections with the original excavation num-
bers used. The skeletal material is the focus of ongoing investigation and not presented in 
detail here. 
6.3.1 Metal Artefacts 
Three nails have been recovered from the Pamua ridge site, associated with Alvaro 
de Mendaña y Neira’s fleet, although two are only shank fragments (A028 and A005; 2011 
season). Fragment A028 is ~ 26 mm long with a rectangular cross-section (~ 5 x 9-10 mm) 
and A005 is ~ 37 mm long with a cross-section 3 x 8 mm at its greatest end. The most com-
plete nail was recovered in 1971, A-666 (Green, 1973: 23). The nail is ~ 59 mm long in total, 
with a shank length of ~ 48 mm. The head is ~ 34 x 30 mm and the shank is square, ~ 16 x 
16 mm. The flat head of the nail corresponds to a joiner’s nail (carpintero de blanco). The 
nail is badly corroded and the original length impossible to determine; however, the dimen-
sions are in keeping with at least a barrote (South et al., 1988: 35). Pieces of iron have also 
been recovered from the ridge and flats, potentially related to the colonists, but this is not 
proven. Nails comprised part of a set of materials brought to the settlement for use in con-
struction/repair or as a composite item, the remainder of which was perishable. Some of 
the iron strap pieces that were recovered might also have served the same purpose. 
A copper aiglet (artefact number 274), was also found associated with a Pamua 
coastal flats burial (Feature 5) of an adult, articulated in an extended position, possibly a 17 
to 25 year old male (Carroll, 1981: 19, Kaschko, 1979: 64). The aiglet (two fragments) is        
~ 32.5 mm long (total), with a diameter of ~ 2.5 x 3 mm at its widest end. The aiglet (lacing 
tips) formed part of 16th Century Spanish apparel, and many examples were found at Santa 
Elena (South et al., 1988: 135-138). Spanish clothing was strongly associated with social 
status, an instantly visible marker of socio-economic position, one intimately tied with race. 
For male dress a “shirt, doublet, jerkin, hose, and gown” was common (South et al., 1988: 
122). The aiglet was designed to tie the body of garments to sleeves, or doublets to leg-
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gings, also sometimes used as pure decoration (Ashelford, 1983: 142-144). The aiglet found 
in the Pamua flats is undecorated and this might reflect the lower level status of the owner 
compared with possibly Mendaña and his inner circle or post-depositional effects. 
6.3.2 Skeletal Remains 
Skeletal remains have been recovered from both Graciosa Bay and the Pamua flats in 
the 1970s and more recently in 2011 (Allen and Green, 1972, Kaschko, 1979). The 1970s 
skeletal remains from Graciosa Bay were reportedly Melanesian (Allen and Green, 1972). 
Analysis of the Pamua flats and most recent Graciosa Bay human remains is ongoing, but at 
least one burial structure from the Pamua flats has been suggested as possibly related to 
the Spanish presence in the region, whereas the rest seem to share traits with late prehis-
toric burial structures from the northwest to southwest Makira, Santa Catalina and Santa 
Ana islands, Ulawa and Ugi (Blake and Gibbs, 2013). 
6.3.3 Beads 
Only one glass bead has been recovered from the Pamua flats (2011 season), associ-
ated with a burial in Feature 5 (Trench 7, Context 1). The bead is a blue, red and possibly 
white (the inner layer appears to have weathered away) faceted chevron bead with a barrel 
shape, and is ~ 5.4 mm long and ~ 5 mm wide at its midpoint, tapering to a diameter of ~ 
2.8 mm at each end. Chevron beads are found in 16th to 17th Century sites in the Americas, 
falling between 6 and 12 mm long (Deagan, 1987: 164-167). The bead was possibly part of 
gifts/trade or personal items, but it is very difficult to discern between the two functions 
(Deagan, 1987: 161-167) and historically both are plausible. The use of beads as trade items 
in the Americas dates back to Columbus and their everyday use in Spanish culture as items 
of jewellery and dress or religious items, such as rosaries, are roles that are likely to have 
been carried over to the Southwest Pacific by the colonists. 
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Figure 45. Non-ceramic finds from Pamua. Top: nails from the ridge, A-666 (left), A005 
(middle) and A028 (right). Bottom: bead (left) and aiglet artefact 274 (right, aiglet courtesy 
of Martin Gibbs). 
  
6 The Graciosa Bay and Pamua Archaeological Assemblages 
135 
6.4 Artefact Distributions at Pamua and Graciosa Bay 
6.4.1 Distribution of Artefacts at Pamua 
After five archaeological seasons at Pamua ceramic finds still form the overwhelming 
majority of the total colonial Spanish assemblage. The ridge sherds form the largest 
collection, with 577 sherds recovered from the ridge and only 220 from Pamua flats and 
hillside (Table 13). No indigenous pottery has been recovered from Pamua and there is 
neither a known local historic or prehistoric tradition of pottery manufacture. 
The Coastal Flats (SB-4-6) 
The archaeological survey plans from the 1971 and 1975 seasons are not relatively 
easily related to one another. Structures and mounds were recorded during the 1971 inves-
tigations, referring to limestone slab-outlined structures and presumed refuse mounds, re-
spectively. Both terms were called features during the 1975 season (Kaschko, 1979: 9). Dur-
ing the 2010 and 2011 field seasons, a reconstructed plan of Kaschko’s 1975 season was 
related to current landscape features (Figure 46). Figure 46 shows the reconstructed map of 
sites located in 1975 (Fn, where n = site number) against mounds and features located dur-
ing recent fieldwork. Of the 1975 features, F1, 5, 6 and 13 were re-located with relative con-
fidence. Features 1, 5 and 6 of the 2011 season are most likely F1, 5 and 6 of the 1975 sea-
son. The Settlement Mound (2011) is most likely F13-14 (Blake, pers. comm.). Other mounds 
and features located during 2010 and 2011 are also presented in Figure 46, although these 
are not all of the features and mounds recorded; the site of SB-4-6 is currently under study 
by Natalie Blake (pers. comm.). Large areas of the flats also still undergo intense gardening, 
particularly in the area of artefact recovery. Sherds have been found to both the east and 
west ends of SB-4-6, although the general area encompassing 1975 F7-11 has not been ex-
cavated during the most recent fieldwork seasons. As shown in Figure 10 (page 86), sherds 
have also been found in the flats closer to the St. Stephen’s School during the early 20th Cen-
tury, and recently on the school grounds (2011). 
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Figure 46. Map of mounds and features at SB-4-6, drawn by Natalie Blake and adapted by 
author. 
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Distribution of Ceramic Types on the Flats (1971, 1975, 2011) 
The distribution of ceramics recovered in 1971, 1975 and 2011 is presented in Figures 
46-50. During the 1971 season, ten sherds were recovered scattered throughout the flats 
with Red Earthenware and Coarse Utility Ware the only types represented (Figure 47) 
(Green, 1973: 22). Six surface sherds were also recovered though unpublished and a further 
five excavated (Table 13). The majority of 1975 pottery (63 %) was found at Feature 1, a 
large mound (Figure 48), and the remainder in features related to both mounds and rectilin-
ear coral limestone structures, in the western portion of the site (Figure 46, 48, 49). Only 
one sherd was located some distance from the main concentration at Feature 13, a mound 
possibly the same as the Settlement Mound excavated in 2011 (Figure 51). Only three of the 
57 sherds recovered in 1975 were excavated from the first 20 cm of deposit, whereas 11 of 
the 18 sherds from 2011 came from excavated contexts. The majority of sherds recovered 
from 1971, 1975 and 2011 are associated with mounds: at least 90 % in 1971 (excluding 
unpublished sherds and those recovered later from other bags), 70 % in 1975, and at least 
83 % in 2011. 
Asian Stoneware sherds were recovered in their greatest numbers during the 1975 
season and of the 10 stoneware sherds retrieved during excavation, seven were from Fea-
ture 1 forming a cluster and three from surrounding features. All Asian Stoneware found to 
date was recovered from the western portion of the site. Red Earthenware, Coarse Utility 
Ware and Plain Tin-enamelled Ware were recovered from both the western and eastern 
areas of SB-4-6. Only one Lead-glazed Earthenware sherd was recovered from Feature 2. 
Green-glazed ware was recovered from Feature 1, as well as the flats closer to the school 
during the early 20th Century. Fineware, Coarse Utility Ware, Blackware, Asian Stoneware, 
Plain Tin-enamelled Ware, Fine Red Earthenware and variants were also recovered from the 
flats closer to the school during the early 20th Century (Figure 10, page 84). No ceramics 
were found within the aiglet burial (Feature 5), although surface sherds were scattered 
about the coral perimeter (Kaschko, 1979). The human burials are the subject of ongoing 
study, as are the relationship of Spanish artefacts to indigenous occupation (Blake and 
Gibbs, 2013). It seems that Spanish material is associated with site abandonment (Blake 
pers. comm.) and that significant movement of colonial material by colonists and/or indige-
nous populations is possible. 
6 The Graciosa Bay and Pamua Archaeological Assemblages 
138 
 
Figure 47. Plan of sites excavated in 1971 and corresponding pottery distribution. Drawn by 
Roger Green, digitised by Martin Gibbs and adapted by author. 
 
Figure 48. Feature 1 excavated in 1975 and corresponding pottery distribution. Drawn by 
Michael Kaschko, digitised by Martin Gibbs and adapted by author. 
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Figure 49. Feature 3 excavated in 1975 and corresponding pottery distribution. Drawn by 
Michael Kaschko, digitised by Martin Gibbs and adapted by author. 
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Figure 50. Features 5 and 6 excavated in 1975 and corresponding pottery distribution. 
Drawn by Michael Kaschko, digitised by Martin Gibbs and adapted by author. 
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Figure 51. Settlement Mound excavated in 2011 (trenches 4 to 6) and corresponding pottery 
distribution. Drawn by Stephen Manebosa, Charles Radclyffe, Richard Tuffin and adapted by 
author. Please note: the following sherds were not plotted as there are no corresponding 
coordinates: A5-7, 13, 14 and 19. All of these are Red Earthenware sherds except for A7, 
which is Plain Tin-enamelled Ware. 
The Ridge (SB-4-4) 
Geo-referencing ridge plans from 1971 with those from the 2008 and 2010 seasons 
based on prominent ridge features allowed an overall understanding of the ceramic distri-
bution (Figure 52). Both seasons resulted in a similar distribution of ceramics across the 
ridge, even with the extension of the survey and further trench excavations during the 2010 
season (Figure 11, Figure 12): sherds were scattered over an area ~ 95 by 30 m, clustering 
towards the higher northern portion of the site with a second concentration following a 
break in slope to the south. Of the northern concentration there are two clusters to the 
northeast and two to the northwest, with two clusters attributed largely to excavation in 
those areas during 1971. Although 57 % of sherds were recovered through excavation in 
1971, subsequent seasons have resulted in a higher number of surface finds: all sherds from 
2008 were surface sherds, and only 17 out of the 106 sherds recovered in 2010 were exca-
vated (16 %), largely from Trench 1. 
To determine the extent of disturbance on the ridge and its impact upon artefact dis-
tribution, joins and sherd weights across the site were examined. Most joins come from 
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1971 excavated units. Of these joins, most were excavated within the same square or in 
adjacent squares. The greatest recorded distance between joins was 46 m between two 
surface sherds (A-48 and A-77). Given the stratigraphy of the site these sherds were likely 
disturbed by gardening activity, although earlier indigenous and potential colonial Spanish 
activity cannot be discounted. Examination of sherds weighing under 5 g showed that there 
are no indications that the slight slope across the site had a significant impact upon distribu-
tion. Red Earthenware and Coarse Utility Ware have the widest distribution and of these 
sherds below 5 g most were recovered through excavation of trenches E90-95 and E70-75. 
There appears to be no other distribution according to sherd weight, in part as a result of 
the heavy vegetation limiting movement, as well as the slight gradient of slope. It seems 
likely that gardening has had the highest impact of horizontal distributional disturbance. 
Vegetation and gardening activities are the main contributors to vertical disturbance, al-
though few artefacts are worked below the topsoil layer. Gardening is evidenced across 
large areas of the ridge by mounds, seen in Figure 13 (page 91). Excavation in 2010 also 
showed that where sherds were recovered in the clay interface, they had likely been worked 
into the clay matrix by tree roots. 
Distribution of Ceramic Types on the Ridge 
Re-examination of the sherds combined with a distributional study of ceramic types 
showed that following the incorporation of the 2008 and 2010 material, the distribution of 
ceramic types remained similar to that resulting from the 1971 season. The majority of pot-
tery on the ridge remains Red Earthenware (Figure 54), followed by Coarse Utility Ware 
sherds (Figure 55), both associated with the olive jar form. Analysis of the 1971 Red Earth-
enware sherds determined that the majority of the ceramics were excavated in trenches 
E90-95, with almost one third of the sherds in fact below 5 g (32.5 per cent). Similarly, of the 
total Coarse Utility Ware sherds and variants, nearly 40 per cent were below 5 g. The con-
centration of Red Earthenware and large Coarse Utility Ware sherds south of the break in 
slope suggests single vessels having broken in the vicinity.  
The only significant sherd count change following the 1971 season was an increase of 
the total number of Grit-tempered Ware sherds resulting largely from the 2010 season. Grit-
tempered Ware sherds still have a relatively restricted distribution (Figure 56), as does 
Blackware (Figure 53). The majority of Green-glazed Ware sherds come from the 1971 sea-
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son and were located largely in trench E70-75 (Figure 53). Of Plain Tin-Enamelled Ware 
sherds, the majority were also recovered during 1971, with the ware loosely scattered 
largely at the northern edge of the ridge (Figure 53). Interestingly, Fine Redware sherds 
from 2010 were the only type of sherds that presented a different cluster to that of 1971, 
with a second cluster near the Grit-tempered Ware scatter (Figure 57). These later finds 
were all small, all except one below 5.5 g. The high degree of fragmentation for some wares 
makes determining activity areas difficult; however, on the ridge, the Grit-tempered Ware 
sherds and variants, corresponding to shallow bowls and potentially cooking pots, appear to 
cluster generally to the west, while the glazed wares and Blackware appear to be distributed 
mainly to the east, with a smaller scatter in the west. 
 
 
Figure 52. Distribution of ceramics recovered from the ridge site at Pamua (SB-4-4) during 
the three seasons from 1971 to 2010. Plan of the site drawn by Richard Tuffin; digitised and 
adapted by author.
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Figure 53. Distribution of Porcelain, Plain Tin-enamelled Ware, Green-glazed Ware and 
Blackware on the ridge, Pamua (SB-4-4). Plan of the site drawn by Richard Tuffin; digitised 
and adapted by author. 
 
Figure 54. Distribution of Red Earthenware on the ridge, Pamua (SB-4-4). Plan of the site 
drawn by Richard Tuffin; digitised and adapted by author. 
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Figure 55. Distribution of Coarse Utility Ware on the ridge, Pamua (SB-4-4). Plan of the site 
drawn by Richard Tuffin; digitised and adapted by author. 
 
Figure 56. Distribution of Grit-tempered Ware and variants on the ridge, Pamua (SB-4-4). 
Plan of the site drawn by Richard Tuffin; digitised and adapted by author. 
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Figure 57. Distribution of Fine Red Earthenware and variant on the ridge, Pamua (SB-4-4). 
Plan of the site drawn by Richard Tuffin; digitised and adapted by author. 
 
Figure 58. Distribution of Fineware and variant on the ridge, Pamua (SB-4-4). Plan of the site 
drawn by Richard Tuffin; digitised and adapted by author. 
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6.4.2 Distribution of Artefacts at Graciosa Bay 
Plans for the 1970-1971, 2008 and 2011 seasons were geo-referenced based on 
prominent features and structures. This allowed a general understanding of pottery distri-
bution across the site, although the 1970s surface sherd coordinates were absent, as was 
the data relating the 2008 sherds to their respective coordinates. Figure 59 shows the dis-
tribution of sherds across the site based on the 2008 and 2011 seasons. Geo-referencing of 
the 2008/2011 plans with those of the 1970 showed (Figure 60) that the main area of the 
site examined was destroyed by the construction of a bridge and road during the 1980s. As 
such, the distribution of wares can only be discussed generally.  
Of the 2011 finds there is only some apparent clustering of pottery types, excluding 
unprovenanced and donated collections. Red Earthenware has a wide distribution, recov-
ered across the site – also true of the 1970s and 2008 seasons. Sherds of Coarse Utility Ware 
and variants are similarly spread across the area. In contrast, the 2011 season Green-glazed 
Ware, Plain Tin-enamelled Ware, Grit-tempered Ware II and Red-slipped Ware are concen-
trated south of the road and bridge, adjacent to the river. However, 2008 Green-glazed 
Ware finds were recovered from across the site north of the road and bridge. Although the 
survey coordinates are lacking for the 1970s ceramics, the location of excavated sherds is 
available. A review of the excavated material shows that Red Earthenware was recovered 
from trenches C, D, G, H, K and M, normally forming the majority of ceramic finds. Plain Tin-
enamelled Ware was concentrated in trench F, with one sherd also recovered in D and J 
each. Fine Tanware was found in trench F.  
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Figure 59. Graciosa Bay 2008 and 2011 ceramic artefacts. Plan of the site drawn by Richard 
Tuffin; digitised and adapted by author. 
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Figure 60. Comparative plans of Graciosa Bay, showing the 1970s plan (Allen 1976: 22) and 
the estimated corresponding settlement area in the 2008/2011 plan (inset) circled in each 
map. 
6.5 Sherd Counts and Minimum Number of Vessels (MNV) 
Previously, only sherd counts were published for both sites and the presence of small 
crushed pottery chips has greatly inflated the counts for some wares. Table 12 and 13 give 
the total sherd counts from Graciosa Bay and the Pamua ridge and flats, respectively. These 
record the total individual sherds recovered, irrespective of conjoins; however, conjoins 
were recorded in the database and are taken into account for the minimum number of ves-
sels (MNV) estimates. The MNV estimates for each ware are presented in Table 14 and Ta-
ble 15 providing a better idea of original ware proportions and reducing the influence of 
small crushed sherds; however, given the difficulties of relating find spots from the various 
seasons at Graciosa Bay and the Pamua flats, the MNV counts should be considered tenta-
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tive for these sites (MNV counts were determined by the presence of diagnostic and con-
joining sherds, fabric differences, surface treatments and recovery locations).  
Graciosa Bay has both a smaller sherd and MNV count compared with the total Pa-
mua counts, potentially due to numerous scenarios. Similarly, the Pamua flats sherd counts 
are also low compared with the ridge and the MNV counts similar to that of Graciosa Bay. 
Like Graciosa Bay, the flats have also been heavily disturbed. It is possible at Pamua that 
more sherds are to be found in areas only recently excavated close to Waihaoru Bay. Fur-
ther investigation of documentary resources and the history of the area, as well as archaeo-
logical research, appears to indicate that Graciosa Bay BS-SZ-01 might not be the main area 
of Spanish occupation, but research is ongoing (Gibbs, pers. comm.). Of course, pottery may 
also have been removed from the sites and disposed of by indigenous groups. It is difficult 
to comment on the reasoning behind these sherd and MNV counts, except that both sites 
are coastal and have been areas most likely used and disturbed by indigenous populations. 
Some evidence of gardening has been observed on the ridge but the distributional studies 
suggest this site has survived reasonably well, with little movement of sherds observable by 
studies of weights and conjoins. It is difficult to relate the indigenous finds on the ridge to 
that of the Spanish assemblage due to the limited stratigraphy. 
Red Earthenware and Coarse Utility Ware are the most abundant at all sites by shear 
sherd counts and MNV counts. Given their association with olive jars and other storage ves-
sel forms, their relative abundance is unsurprising. These types of vessels were likely 
brought ashore by colonists in larger quantities than the other wares. In fact, some wares, 
like the majolica (Plain Tin-enamelled Ware) and porcelain are associated with tableware 
forms and are often linked with social stratification, and possibly numbered fewer originally 
by association with higher status individuals. All sites have been picked over by locals and 
visitors over the years and this might also account for lower counts of glazed wares, which 
are easier to see through the undergrowth and perhaps preferentially selected because of 
their surface treatments. 
The fate of the Pamua colonists is unknown but a short-term settlement was part of 
the best-theory put forward by Allen and Green (Allen and Green, 1972, Green, 1973). The 
vast quantities and variety of ceramics suggest that this was not likely a shipwreck survivors’ 
camp of only a few settlers. If this was indeed a short-term settlement, the nature of occu-
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pation is still unclear. The pottery over both the flats and the ridge suggests that both areas 
were occupied, although it is impossible to determine in which order, and these scatters 
might still be largely related to indigenous movement. The ridge does appear defensive, 
being a prominent feature visible from the sea with a good view out to sea once cleared. It 
is possible that problems with local inhabitants arose and the settlers moved to the ridge, 
an area they perceived as more readily defended - although the ease with which locals 
might have coped with the climb compared to the European settlers given their familiarity 
with the terrain possibly eroded some of the ridge’s defensive appeal. Alternatively, colonial 
artefacts might have been transported to the ridge and flats by the indigenous population.  
 
 
Table 12. Sherd counts for Graciosa Bay. 
Ware 
Sherd Counts* 
TOTAL 
Surface Excavated 
Blackware 1 
 
1 
Coarse Utility Ware 22 1 23 
Coarse Utility Ware II 6 
 
6 
Coarse Utility Ware III 1 
 
1 
Fine Tanware 1 2 3 
Fineware 1 
 
1 
Green-glazed Ware 7 5 12 
Grit-tempered Ware II 1 4 5 
Plain Tin-enamelled Ware 11 9 20 
Red Earthenware 124 30 154 
Red Earthenware II 4 
 
4 
Red-slipped Ware 4 
 
4 
TOTAL 182 51 233 
*The counts are of individual recovered sherds and do not consider conjoins.  
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Table 13. Sherd counts for Pamua. 
Ware 
Sherd Counts
‡
 
TOTAL 
Ridge
‡‡
 
(SB-4-4) 
1970-2010 
Flats and Hillside 
(BB-4-6) 
1970-2011 
Early 20
th
 
Century 
Museum 
Collections
†
 Surface Excavated Surface Excavated 
Asian Stoneware 
  
10 1* 1 12 
Blackware 10 14 
  
1 25 
Coarse Utility Ware 60 85 15 1 8 169 
Coarse Utility Ware III 
    
1 1 
Fine Red Earthenware 21 6 
  
4 31 
Fine Red Earthenware II 4 
   
1 5 
Fineware 14 12 
  
8 34 
Fineware II 
 
2 
   2 
Green-glazed Ware 5 12 2 1 2 22 
Grit-tempered Ware 43 11 
   54 
Grit-tempered Ware II 2 1 
   3 
Grit-tempered Ware III 2 1 
   3 
Lead-glazed 
Earthenware   
1 
  1 
Plain Tin-enamelled 
Ware 
14 4 3 3 1 25 
Porcelain 1 
    1 
Red Earthenware 132** 121** 54 13* 89 409 
TOTAL 308 269 85 19 116 797 
‡The counts are of individual recovered sherds and do not consider conjoins. 
‡‡ Some sherds have been given the code BB-4-4 but are described as having been found far down the hillside 
or in gardens on the coastal flats. These have been removed from the ridge counts. 
†Auckland Institute and Museum, Basler Museum der Kulturen and the Otago Museum. 
* Records indicate that a further six sherds were recovered in 1971 but not given artefact numbers until later 
found by Kaschko: four Red Earthenware sherds and “one glazed sherd” (Asian Stoneware). These are included 
here as excavated sherds. 
**Some sherd deposits were not recorded and these were assumed to be surface finds.  
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Table 14. Minimum number of vessels (MNV) for Graciosa Bay. 
Ware MNV 
Blackware 1 
Coarse Utility Ware 6 
Coarse Utility Ware II 2 
Coarse Utility Ware III 1 
Fine Tanware 1 
Fineware 1 
Green-glazed Ware 4 
Grit-tempered Ware II 2 
Plain Tin-enamelled Ware 8 
Red Earthenware 13 
Red Earthenware II 1 
Red-slipped Ware 1 
TOTAL 41 
Table 15. Minimum number of vessels (MNV) for Pamua. 
Ware 
MNV 
Ridge 
(SB-4-4) 
Flats and Hillside 
(SB-4-6) 
TOTAL 
Asian Stoneware  1-2 1-2 
Blackware 1 1 2 
Coarse Utility Ware 6-7 10 16-17 
Coarse Utility Ware III  1 1 
Fine Red Earthenware 2 2 4 
Fine Red Earthenware II 1 1 2 
Fineware 3 3 6 
Fineware II 1  1 
Green-glazed Ware 3 2 5 
Grit-tempered Ware 3  3 
Grit-tempered Ware II 1  1 
Grit-tempered Ware III 1  1 
Lead-glazed Earthenware  1 1 
Plain Tin-enamelled Ware 4 6 10 
Porcelain 1  1 
Red Earthenware 6-7 16-17  22-24 
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6.6 Summary 
Re-analysis of the bulk of the assemblages confirmed types defined by Allen and 
Green and also resulted in additional types based on variations in fabric and surface treat-
ment. Forms can be assigned to many types, even though the high fragmentation rates at 
the Graciosa Bay and Pamua makes it impossible to completely reconstruct vessels. Both 
utilitarian and domestic wares are present, including tableware. Some of the ceramic types 
and associated forms do not appear in the literature outside of papers on the Solomon Is-
lands archaeological assemblages. The distribution studies, sherd counts and minimum ves-
sel estimates provide a better understanding of the nature of the site, and a greater under-
standing of representative vessel numbers. 
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7 Ceramic Provenance Determination 
This chapter reviews previous characterisation work on the Solomon Islands ceramic 
assemblages and describes the results of recent research. Recent research has not only ex-
panded upon the previous petrological study to further characterise ceramic mineralogy but 
also included instrumental neutron activation analysis (INAA) and zircon U-Pb dating to 
characterise the sample set and more finely determine ceramic provenance. 
7.1 Previous Water Absorption, X-ray Spectroscopic and 
Petrological Studies 
Initial speculation on the origins of the Pamua pottery favoured a Pacific islands 
manufacture. This idea was notably supported by Reverend Fox along with MacLachlan, who 
when commenting upon the Otago collection considered the sherds to be likely of Oceanic 
provenance and possibly imported into the region (MacLachlan, 1938: 66). In contrast, the 
then assistant curator of the Otago Museum, H. D. Skinner, suggested in 1930 that the pot-
tery was not Oceanic but Spanish in origin (White, 2002: 252). Support for a Spanish colonial 
origin for the Solomon Islands assemblages grew during the 1970s. As part of ceramic stud-
ies, water absorption tests, X-ray spectrometry and petrological analysis indicated that the 
ceramic assemblages were of one tradition and non-Oceanic, with wares variously likely of 
Spanish and South American origin. 
Water absorption tests and qualitative X-ray spectroscopy of glazes were carried out 
on six sherds: three each from Graciosa Bay and the Otago Museum Pamua collection (Allen 
and Green, 1972: 91). The results of X-ray spectrometry showed that three sherds had a tin- 
and lead-based glaze and two others (conjoined) a lead-based glaze with additional copper 
for colour. These results corresponded to majolica/Plain Tin-enamelled Ware and Green-
glazed Ware respectively, with water absorptions tests indicating firing below 1000 °C. 
Analysis of a sixth sherd resulted in a small lead peak upon analysis of the glaze and high 
absorption results for the fabric, consistent with low-fired earthenware. This sample has 
since been classified as Coarse Utility Ware.  
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A further 16 samples also underwent petrological analysis (Dickinson and Green, 
1973). The samples analysed in thin-section included five from the Pamua ridge, seven from 
Graciosa Bay, and four from the Otago Museum (Pamua coastal flats), allowing the charac-
terisation of seven ceramic types as defined by Allen (1976) and Green (1973). Each ware 
was determined to be mineralogically distinct and completely different from pottery made 
in the Solomon Islands, with characteristics unlikely to occur in the South Pacific. The sherds 
were generally quartzo-feldspathic rich, whereas Oceanic tempers are low in quartz and K-
feldspar (near absent) with granitic rock fragments uncommon. In Solomon Island and 
Vanuatu tempers oxyhornblende is also non-existent, whereas it is common in the Spanish 
sherds as mineral grains and crystals in granitic rock fragments. Where oxyhornblende oc-
curs in pottery from other areas of Oceania the oxyhornblende grains are normally acicular 
needle-like crystals from volcanic rocks (Dickinson, 2006). The presence of oxyhornblende in 
the Spanish sherds was proposed as the result of firing, one involving much higher oxidising 
temperatures than reached in the bonfire technology of the Pacific. Petrological analysis 
further confirmed that the samples from the three sites were from the same set of wares, 
supporting the theory that the pottery from Pamua is related to that of Graciosa Bay, and 
also indicated the Andes region and the Seville-Cadiz region as possible sources (Dickinson 
and Green, 1973).  
Dickinson (1973) suggested that Red Earthenware and Green-glazed Ware are re-
lated on the basis of the high degree of silt in both wares, whereas Coarse Utility and Grit-
tempered Wares are related but unlike Red Earthenware and Green-glazed Ware due to the 
presence of less and more minute silt in the former. Although the lithic parameters are sen-
sitive to differences in grain sizes, it was further suggested that on the basis of the lithic 
fragment and plagioclase ratios that Red-slipped Ware is related to Red Earthenware. Fur-
thermore, Dickinson found the higher quartzose counts in Coarse Utility Ware, Red-slipped 
Ware and Grit-tempered Ware might be due to high sedimentary or metasedimentary rock 
or a high degree of weathering in the source area. This led to four assumptions for future 
provenance work:  that the wares were produced in the same area of varied geology; that 
wares were produced in different areas; that Red Earthenware, Green-glazed ware, Red-
slipped Ware and possibly Plain Tin-enamelled Ware were all from same area but Coarse 
Utility Ware and Grit-tempered ware were manufactured in different areas, or some combi-
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nation of the above. The determination of the Red Earthenware source was hypothesised as 
the best place to start given its relationship to other wares.  
The Andes region was proposed as the likely source of the Red Earthenware - as well 
as the Seville-Cadiz region of southern Spain, although the former was considered more 
likely. Dickinson suggested an area with clay “derived from granitic rocks with lesser contri-
butions from hypabyssal dikes or sill and volcanic eruptives” (Bedford et al., 2009: 83). Later 
petrographic analysis of two pasta roja sherds from Panama suggested that Panama was an 
unlikely area of provenance (Dickinson, 2007). In contrast to the Spanish sherds from the 
Pacific, the Panamanian samples were low in quartz, high in volcanic lithic fragments and 
low in plutonic lithics. Volcanic glass and sedimentary lithics were also present, absent in the 
Solomon Islands samples, diminishing the possibility of a Panamanian source for the Red 
Earthenware. Analysis of more comparative material was still required to paint a better pic-
ture of origin. 
Two sherds reportedly associated with the later voyage of Quirós (c. 1605-1606) 
were also analysed, one each from Taumako and Mota. These were mineralogically and tex-
turally in keeping with the results of the Red Earthenware samples although the Mota jar 
paste was less silty with more and better sorted oxyhornblende, and granitic rocks and 
metamorphic wallrocks present (Bedford et al., 2009: 81-4). This latter result suggested a 
different provenance but of the same general location as the other sherds analysed. 
7.2 Recent Ceramic Characterisation Studies: experimental 
rationale 
To further characterise the types recognised in Chapter 6 and to refine provenance, 
petrological and chemical analyses were undertaken. Following on from Dickinson and 
Green (1973), a petrological study was conducted to characterise the ceramic mineralogy of 
types identified during the re-analysis of the bulk of the ceramic assemblages, and to form a 
larger comparative database. By analysing more samples of previously characterised wares 
further potential variation might be determined. These results have been published 
(Kelloway et al., 2013) and reported here with permission. 
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A geochemical study was also undertaken using instrumental neutron activation 
analysis (INAA). Studies using geochemical data resulting from INAA have successfully al-
lowed provenance determination, in conjunction with other typological, historical, archaeo-
logical and other elemental and mineralogical characterisation techniques. INAA has also 
become a popular technique in geochemical studies of Spanish and American ceramics, with 
low detection limits, high accuracy and precision and little sample material required, its 
popularity allowing the generation of large comparative chemical databases (section 2.3). 
INAA was thus used here to refine provenance to areas within Spain, the New World and 
Asia (Kelloway et al,, in press).  
A study of U-Pb dating of zircons extracted from pottery was also conducted. The 
geochemical study undertaken as part of this research revealed two potential source re-
gions for some Red Earthenware sherds. In this case, another method was thus sought to 
further determine provenance: U-Pb dating of zircons extracted from Red Earthenware 
sherds, the age distributions of which were then compared to geologic histories of the po-
tential source regions. These results have been published (Kelloway et al., 2014) and re-
ported here with permission. 
7.3 Recent Petrological Analysis 
This research aimed at expanding upon the previous petrological study, analysing ad-
ditional sherds to obtain a more representative sample population and creating a larger 
comparative reference base for provenance work. Ware variants identified during re-
analysis of the assemblages were thus included, confirming fabric differences.  
7.3.1 Experimental Methodology 
Forty-one sherds underwent petrographic analysis, deriving from the Pamua and 
Graciosa Bay assemblages and representing a number of ware types. Only sherds recovered 
during the 1970s and 2008 and 2010 field seasons were sampled. Sherds were prepared at 
the thin-section laboratory, Department of Geology, University of Sydney, and analysed in 
their microscope laboratory. Table 16 presents the various wares thin-sectioned. Following 
Dickinson and Green’s (1973) report, traverse counts were performed with a minimum of 
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100 grains counted where possible with a step size of 0.33 to 0.50 mm depending on the 
sample. For example, the small sample area of thin-section CDB#017 required areal counts. 
Only grains above 0.0625 mm in diameter were counted (sand-sized and larger grains). 
 
Table 16. Number of sherds thin-sectioned for petrographic analysis according to ware. 
Ware 
Number of Sherds Thin-
sectioned 
Asian Stoneware 1 
Blackware 2 
Coarse Utility Ware 3 
Coarse Utility Ware II 1 
Coarse Utility Ware III 1 
Fine Red Earthenware 1 
Fine Tanware 1 
Fineware 3 
Fineware II 1 
Green-glazed Ware 7 
Grit-tempered Ware 2 
Grit-tempered Ware II 1 
Grit-tempered Ware III 1 
Lead-glazed 
Earthenware 
1 
Plain Tin-enamelled 
Ware 
4 
Red Earthenware 10 
Red Earthenware II 1 
TOTAL 41 
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7.3.2 Petrological Results 
Of the 41 sherds sectioned for this study, 29 sherds underwent point-counting, the 
results of which are given in Tables 17 to 21 as percentages. The mean counts and standard 
deviations for each ceramic type as previously reported are also given alongside the results 
of this study. 
Red Earthenware and Variant 
Point-counting of Red Earthenware fabrics identified few differences with the previ-
ous characterisation, notably, the presence of sedimentary-metasedimentary minerals in 
CDB#002, 070 and 082 (Table 17). CDB#002 contains fewer feldspar and microphaneritic 
grains and more volcanic igneous rock fragments compared with previously analysed Red 
Earthenware sherds. Chalcedony was also identified in CDB#070 and 082. The counts for 
these two sherds differed markedly from the rest with much higher volcanic igneous rock 
fragment counts and generally lower microphanerite and plagioclase counts for both, and 
higher quartz counts and metamorphic rock fragments present in CDB#082. Grog was also 
present in four samples CDB#010, 012, 013 and 795. All samples were largely poorly sorted 
with subangular to angular grains (Figure 61a, b).  
Red Earthenware II (RDII) has a macroscopically finer fabric than Red Earthenware 
and is distinguished by a sharp colour distinction in cross-section from orange (10YR 5/8) to 
red (5YR 6-5/8), likely the result of firing. Analysis of the thin-section showed that the fabric 
is well-sorted with angular to subangular mineral grains and subrounded to rounded vol-
canic rock fragments. It also has fewer silt-sized grains than Red Earthenware samples. Oxy-
hornblende is present and most opaque oxides observed were below 0.0625 mm. The 
counts for RDII sample SPA 014 are given in Table 17. The results of point-counting clearly 
distinguish the RDII sample from Red Earthenware, notably by the higher percentage of 
quartz grains and volcanic igneous rock fragments and lower feldspar counts in the RDII sec-
tion than in most Red Earthenware sections. Although sand-sized, the relatively smaller size 
of the grains makes this count tentative (Figure 61c). 
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Table 17. Results of point-counting expressed in percentages for Red Earthenware and variant (RDII) sherds. 
Grain Types 
Red Earthenware (CDB#) 
RD II  
(CDB#) 
Dickinson 
and  
Green 
(1973)  
(n = 3) 
002 
(n=172) 
005 
(n=186) 
006 
(n=122) 
010 
(n= 53) 
012 
(n=164) 
013 
(n=131) 
016 
(n=99) 
070 
(n=118) 
082 
(n=158) 
795 
(n=153) 
014 
(n = 152) 
    
Mineral Grains 
and Grog 
             
Quartz 11 10 9 8 12 9 14 6 19 12 41 11 3 
Plagioclase 29 42 37 31 34 34 36 21 22 31 21 38 4 
K-Feldspar 5 6 7 6 4 8 7 3 11 10 7 10 1 
Opaques 6 6 3 7 4 6 3 1 4 1  2 1 
Oxyhornblende 5 8 7 6 4 6 7 3 3 5  5 1 
Grog  3 tr 14 10 11    5    
Unidentified        4 tr*     
Rock  
Fragments 
             
Volcanic Igneous 28 16 9 8 10 8 5 58 21 12 26 10 2 
Microphanerite 12 10 28 21 21 17 27 3 13 25 5 23 2 
Metamorphic         3     
Sedimentary-
metasedimentary 
3       2 6     
*tr = trace 
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Figure 61. Thin-sections of ceramic wares found at Pamua and Graciosa Bay. (a) Red 
Earthenware (CDB#010), (b) Red Earthenware (CDB#082), (c) Red Earthenware II (CDB#014), 
(d) Coarse Utility Ware (CDB#808), (e) Coarse Utility Ware II (CDB#254), (f) Coarse Utility 
Ware III (CDB#004), (g) Grit-tempered Ware (CDB#017), (h) Grit-tempered Ware II 
(CDB#018) and (i) Grit-tempered Ware III (CDB#556). The white/black bar at the bottom of 
each image is a 1 mm scale bar, plane polarised light. 
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Coarse Utility Ware 
Table 18 presents the point-count results for Coarse Utility Ware sherds. The sherds 
are well-sorted with subrounded to subangular grains and few opaque oxides (Figure 61d). 
Oxyhornblende and some traces of grog were also present. The results are generally in 
keeping with earlier analyses, with metamorphic grains including tectonite and quartzite. 
CDB#808 has a different fabric to the other samples, indicating a different paste. Counts 
showed this sample has higher metamorphic and lower volcanic igneous lithic fragment 
counts; however, it is still likely from the same region based on petrology. 
Coarse Utility Ware II (CUII) sample CDB#254 differed from Coarse Utility Ware with 
more calcitic grains present and calcitic clay evident. It has higher plagioclase and volcanic 
lithic fragment counts and lower metamorphic counts than Coarse Utility Ware (Table 18, 
Figure 61e). Derivation from a different source to Coarse Utility Ware is likely. Coarse Utility 
Ware III (CUIII) is distinguished macroscopically from Coarse Utility Ware by a sharp colour 
distinction in cross section from grey to pink (5YR 7/4-6 to 5YR 6/1). Only two sherds have 
been identified and both are highly weathered, lacking the peppered appearance of Coarse 
Utility Ware sherds. The fabric contains well sorted, subangular to subrounded grains, few 
opaque oxides up to ~ 0.2 mm in diameter, some oxyhornblende and traces of grog (Figure 
61f). Counts presented in Table 18 show a similar composition to other Coarse Utility Ware 
sherds and with metamorphic counts including quartzite and tectonite. Traces of calcite 
were also found in this sample. 
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Table 18. Results of point-counting expressed in percentages for Coarse Utility Ware and 
variant (CU II and CU III) sherds. 
Grain Types 
Coarse Utility Ware 
(CDB#) 
CU II 
(CDB#) 
CU III  
(CDB#) 
Dickinson 
and  
Green (1973) 
(n = 3) 
001 
(n = 120) 
020 
(n = 100) 
808 
(n = 132) 
254 
(n = 65) 
004 
(n = 83) 
    
Mineral Grains 
and Grog 
       
Quartz 45 41 37 29 40 37 3 
Plagioclase 6 3 3 16 2 7 4 
K-Feldspar 13 11 14 14 11 15 2 
Opaques  1 2     
Oxyhornblende   1 2 1   
Grog 1 1 2  2   
Calcitic    1 tr*   
Unidentified    1    
Rock Fragments        
Volcanic Igneous 9 12 4 18 9 11 2 
Microphanerite 8 9 10 12 5 10 6 
Metamorphic 17 15 25 4 24 16 3 
Sedimentary - 
metasedimentary 
3 7 5 3 6 4 1 
*tr = trace 
 
Glazed Ceramics and Blackware 
Of the Green-glazed Ware sherds, although seven sherds were sectioned many of 
these samples proved to be fine-grained and unsuitable for point-counting (Figure 62a). The 
three samples analysed here differ in their composition, notably with the identification of 
metamorphic and sedimentary-metasedimentary grains in CDB#022, and oxyhornblende 
was identified in all three samples (Table 19). CDB#015 is similar to earlier results, whereas 
CDB#021 has a notably higher volcanic igneous count and lower feldspar count. This ware is 
one of the groups understudied by point-counting in the collection because of its fine-
grained nature and the counts presented are only tentative. Counts that differed beyond 
that expected from counting errors for this ware were also reported in earlier publications. 
Metamorphic and sedimentary-metasedimentary grains were also identified in sections that 
did not undergo point-counting, along with grog. The fabrics were typically moderately 
sorted with subangular to subrounded grains. 
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Similarly to Green-glazed Ware, Plain Tin-enamelled Ware is very fine-grained and 
not suitable for point-counting (Dickinson and Green, 1973: 297) (Figure 62b). Nevertheless, 
tentative counts presented in Table 20 show a general similarity with those reported by 
Dickinson and Green (1973) having a roughly equal amount of quartz, plagioclase and K-
feldspar. Exceptions to this include some traces of grog, counts of opaque oxides and the 
absence of oxyhornblende in some samples. Oxyhornblende was reported in small percent-
ages previously and their exclusion here is not necessarily significant. Some sand-sized 
grains occur but most are silt-sized in the sample where oxyhornblende was reported as 
absent. The samples are typically moderately sorted with subangular grains. 
Lead-glazed Earthenware sherd CDB#032 and Blackware sherds CDB#015 and 019 
were unsuitable for point-counting (Figure 62c, d). CDB#032 had a fine-grained fabric with 
subangular/subrounded to angular grains, including quartz, feldspar, grog, opaque oxides, 
oxyhornblende, and volcanic, microphaneritic and sedimentary-metasedimentary lithic 
fragments. Blackware sherds reflected the description of Dickinson and Green (1973): fine-
grained fabric with angular to subangular and subrounded grains, including quartz and feld-
spar, lithic fragments and angular grog fragments. The Asian Stoneware sample differed 
significantly from all other wares, dominated by poorly sorted subangular to subrounded 
quartz (99 %) (Table 21, Figure 63). 
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Figure 62. Thin-sections of ceramic wares found at Pamua and Graciosa Bay. (a) 
Green-glazed Ware (CDB#026), (b) Plain Tin-enamelled Ware (CDB#025), (c) Lead-glazed 
Earthenware (CDB#032) and (d) Blackware (CDB#019). The white bar at the bottom of each 
image is a 1 mm scale bar, plane polarised light. 
 
Figure 63. Thin-section of Asian Stoneware (CDB#044). The white bar at the bottom 
of each image is a 1 mm scale bar, plane polarised light.  
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Table 19. Results of point-counting expressed in percentages for Green-glazed Ware sherds. 
Grain Types 
Green-glazed Ware 
(CDB#) 
Dickinson and 
Green (1973) 
(n = 2) 
015 
(n = 108) 
021 
(n= 132) 
022 
(n = 100) 
   
Mineral Grains and Grog      
Quartz 21 15 20 20 3 
Plagioclase 31 20 28 38 6 
K-Feldspar 12 5 12 17 4 
Opaques  2 1   
Oxyhornblende 6 3 6   
Grog 3 2 1   
Rock Fragments      
Volcanic Igneous 13 40 17 18 6 
Microphanerite 12 13 7 7 1 
Metamorphic   5   
Sedimentary - 
metasedimentary 
 tr* 3   
*tr = trace 
Table 20. Results of point-counting expressed in percentages for Plain Tin-enamelled Ware 
sherds. 
Grain Types 
Plain Tin-enamelled Ware 
(CDB#) 
Dickinson and 
Green (1973) 
(n = 4) 
025 
(n = 108) 
027 
(n = 138) 
024 
(n = 112) 
029 
(n = 108) 
    
Mineral Grains 
and Grog 
      
Quartz 21 20 26 21 21 2 
Plagioclase 24 23 24 28 21 2 
K-Feldspar 19 17 18 16 21 2 
Opaques 3 2 2 1   
Oxyhornblende  5  4 3 1 
Grog  1  1   
Rock Fragments       
Volcanic Igneous 15 14 17 15 13 1 
Microphanerite 10 9 9 6 11 3 
Metamorphic 7 9 4 7 11 3 
 
 
Table 21. Results of point-counting expressed in percentages for Asian Stoneware. 
 
 
 
Grain Types 
Asian Stoneware (CDB#) 
044 
(n = 126) 
Quartz 99 
Grog 1 
7 Ceramic Provenance Determination 
168 
Grit-tempered Ware and variants 
Grit-tempered Ware has well-sorted subrounded grains, with few opaque oxides 
(Figure 61g). Only one sample was previously analysed representing Grit-tempered Ware 
(Dickinson and Green, 1973: 298). A minimum number of vessels estimate has shown that 
there are at least three vessels represented in the ridge at Pamua. A further two samples 
were analysed here and the results are presented in Table 22. Most of the quartz grains ob-
served exhibit undulose extinction indicating recrystallisation. The results are similar to the 
previously analysed sample with the exception of a higher microphaneritic count. 
Grit-tempered Ware II (GTII) sample CDB#018 is remarkably different in thin-section 
compared with the remainder of the Grit-tempered Wares (Figure 61h, Table 22). CDB#018 
contains approximately half the amount of quartz compared with other Grit-tempered sam-
ples. Moreover, it also contains 31 % sedimentary-metasedimentary grains. Few opaque 
oxide grains are present, none above ~ 0.08 mm in diameter, and oxyhornblende and grog 
are absent. Grit-tempered Ware III (GTIII) is comprised of subrounded to subangular grains. 
It has significantly lower quartz counts than Grit-tempered Ware and higher volcanic igne-
ous and microphaneritic lithic fragment counts (Table 22, Figure 61i).  
 
Table 22. Results of point-counting expressed in percentages for Grit-tempered Ware and 
variant sherds. 
 
Grain Types 
Grit-tempered 
Ware 
(CDB#) 
Grit-tempered 
Ware II 
(CDB#) 
Grit-tempered 
Ware III 
(CDB#) 
Dickinson 
and Green 
(1973)  
(n = 1) 
003 
(n = 130) 
017 
(n = 163) 
018 
(n = 93) 
556 
(n = 100) 
BB-4-4 A-73 
(CDB#952) 
Mineral Grains 
and Grog 
   
 
 
Quartz 58 60 31 18 63 
Plagioclase 4 2 9 12 3 
K-Feldspar 11 6 3 12 11 
Opaques    1  
Oxyhornblende    1  
Unidentified    2  
Rock Fragments      
Volcanic Igneous 14 18 16 26 16 
Microphanerite 9 7 5 20 1 
Metamorphic 2 6 4 7 4 
Sedimentary - 
metasedimentary 
3 1 31 5 2 
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Fine-grained Fabrics 
Fine Red Earthenware. Too fine-grained for point-counting, the fabric is quartzo-
feldspathic with volcanic igneous, microphaneritic and sedimentary-metasedimentary lithic 
fragments. Oxyhornblende and grog were also identified. The grains are moderately sorted 
and subangular to subrounded (Figure 64c). 
Fineware and Variant. Fineware sherd CDB#031 was not counted and has poorly to 
moderately sorted angular to subangular grains of quartz, feldspar and volcanic igneous, 
microphaneritic and traces of sedimentary-metasedimentary lithic fragments (Figure 64a). 
Grog, oxyhornblende and opaque oxides were also identified. Fineware II was not counted 
and is moderately to poorly sorted with angular to subangular grains of quartz, plagioclase, 
K-feldspar grains and volcanic igneous and microphaneritic lithic fragments (Figure 64b). 
Opaque oxides, oxyhornblende, sulphides and grog were also identified. Fineware II has 
qualitatively more grog than Fineware. 
Fine Tanware. The fabric was too fine-grained to provide reliable counts. Plagioclase, 
K-feldspar and quartz were identified along with a few volcanic igneous rock fragments and 
microphaneritic lithic fragments. No grog was found and there were traces of opaque ox-
ides. The fabric is poorly to moderately sorted with angular to subangular grains (Figure 
64d). 
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Figure 64. Thin-sections of ceramic wares found at Pamua and Graciosa Bay. (a) Fineware 
(CDB#031), (b) Fineware II (CDB#009), (c) Fine Redware (CDB#007) and (d) Fine Tanware 
(CDB#011). The white bar at the bottom of each image is a 1 mm scale bar, plane polarised 
light. 
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7.4 Instrumental Neutron Activation Analysis (INAA) 
A total of 133 sherds deriving from the Solomon Island assemblages were analysed 
by INAA by the Archaeometry Laboratory, at the University of Missouri Research Reactor 
(MURR). INAA has proved by far the most popular technique for characterising New World 
ceramics (section 2.3). A large comparative database thus exists with which to compare the 
ceramics in this study. A further 49 sherds from the Zaña Valley, north coast Peru, part of El 
Proyecto Arqueológico de Zaña Colonial (PAZC), were also analysed as part of collaborative 
research to provide a larger comparative database of colonial 16th Century pottery in Peru. 
7.4.1 Experimental Methodology 
Sampling, Sample Preparation and Analyses 
Sherds were sampled from all of the Solomon Island assemblages: 28 sherds from 
Graciosa Bay, 29 from the Pamua coastal flats and 74 from the Pamua ridge site. Only sherds 
recovered during the 1970s and 2008 and 2010 field seasons were sampled. Table 23 shows 
the sampling breakdown by site and ware. Sherds were selected to include a complete 
range of wares from all sites where possible, taking into account minimum number of vessel 
estimates. The only wares not sampled were porcelain and Grit-tempered Ware IIb. The 
former was not sampled due to the small size of the only sherd recovered (~ 1 cm2), and the 
latter was not recovered until after the samples had been sent off for analysis. The sherds 
were sampled using a wet diamond saw in the Department of Geology, University of Syd-
ney, and the samples given new unique codes (SJK001-133) before being sent to the Ar-
chaeometry Laboratory, MURR, for further preparation and analysis. 
The samples were prepared for INAA using procedures standard at the Archaeology 
Laboratory, MURR (Glascock, 1992, Glascock and Neff, 2003, Glascock et al. 2007). Sample 
exteriors were abraded with a silicon carbide burr to reduce potential contamination from 
glazes, slips, paints and soil. After washing with deionised water and drying, the samples 
were ground in an agate mortar and pestle for homogeneity, with spare sample material 
archived at MURR for future research. Approximately 150 mg and 200 mg of powdered 
sample material were weighed into high density polyethylene and high purity quartz vials to 
the nearest 0.01 mg, respectively. The polyethylene vial samples were used for short irradia-
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tions and the samples in quartz vials for long irradiations. These vials were sealed before 
analysis. National Institute of Standards and Technology (NIST) certified standard reference 
materials were also prepared and analysed, namely SRM-1633b (coal fly ash), SRM-688 (ba-
salt rock) and SRM-278 (obsidian rock), as well as Ohio Red Clay (in-house standard).  
Short irradiations were performed with the pneumatic tube irradiation system, with 
the sample polyethylene vials sequentially irradiated in lots of two for 5 s by a neutron flux 
of 8 x 1013 cm-2 s-1. A counting time of 720 s provided spectra for: aluminium (Al), barium 
(Ba), calcium (Ca), dysprosium (Dy), potassium (K), manganese (Mn), sodium (Na), titanium 
(Ti), and vanadium (V). The samples in quartz vials underwent long irradiation: 24 hours of 
irradiation with a neutron flux of 5 x 1013 cm-2 s-1. Following a sample decay time of seven 
days, 1,800 s count was performed ("middle count") on a high-resolution germanium detec-
tor coupled to an automatic sample changer for the elements: arsenic (As), lanthanum (La), 
lutetium (Lu), neodymium (Nd), samarium (Sm), uranium (U), and ytterbium (Yb). After a 
further three- or four-week decay, a count of 8,500 s yielded measurements for: cerium 
(Ce), cobalt (Co), chromium (Cr), caesium (Cs), europium (Eu), iron (Fe), hafnium (Hf), nickel 
(Ni), rubidium (Rb), antimony (Sb), scandium (Sc), strontium (Sr), tantalum (Ta), terbium 
(Tb), thorium (Th), zinc (Zn) and zirconium (Zr).  
Interpretation of Data 
A range of multivariate techniques were used to analyse the results of INAA, includ-
ing principal components analysis (PCA), discriminant analysis (DA) and cluster analysis (CA), 
as well as elemental bivariate plots and group averages and standard deviations. These 
techniques not only discriminated amongst groups within the dataset but also allowed 
comparative analyses with other datasets from various regions to assign provenance. These 
techniques have been discussed in detail elsewhere (Baxter, 2003, Baxter, 2001, Baxter and 
Buck, 2000, Bishop and Neff, 1989, Glascock, 1992, Glascock et al., 2004, Neff, 2002). The 
data were analysed using Statistica (v. 7), Microsoft Excel (2007) and standard MURR GAUSS 
routines (v. 8). JMP (v.10) was used to create plots.  
Nickel values were excluded from statistical analyses as most concentrations were 
below the level of detection, and Sb concentrations were also excluded because in glazed 
sherds such as majolica, Pb, Sn and Sb can migrate from the glaze to the ceramic body caus-
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ing contamination. Further, particularly when dealing with highly fired ceramics high in Ca 
content, Na, K and Rb are excluded due to the crystallisation of analcime – K and sometimes 
Rb are leached, whereas the sherd is enriched with Na (Buxeda i Garrigós, 1999, Buxeda i 
Garrigós et al., 2002, Iñañez et al., 2008, Schwedt et al., 2006). Given that some ceramics 
were high in Ca, the dataset was analysed with and without Na, K and Rb as variables. It was 
found that the exclusion of these elements meant that although discrimination amongst 
groups was possible, it required more principal components, particularly for the Solomon 
Islands dataset. In order to present the best separation amongst all groups in plots, that is, 
with as few principal components as possible, the results of statistical analysis including 
these three elements are presented here. 
Dataset pre-treatments were also used in statistical analyses of the datasets. The re-
sults of analyses presented below are based on log10-transformed data, which semi-
normalises the data and reduces the effects on analyses due to concentration differences 
amongst major elements, such as Fe, and minors, and traces, such as As and Cs. The Aitchi-
son-Buxeda/Total Variation Matrix routine was also applied, whereby the ratios of loga-
rithms are used (Aitchison, 1986, 1996, Buxeda i Garrigós, 1999). This can detect elements 
whose contributions to variation are due to post-depositional effects (Buxeda i Garrigós, 
1999). The calculation of the variance matrix showed that Al is the element with lowest 
variability within the Solomon Islands dataset and the Solomon Islands and PAZC combined 
dataset, with Sc the element with the lowest variability in the PAZC dataset. In the Solomon 
Islands and PAZC combined dataset Ca, As, Cr and Cs have high variability (ντ/τi  0.25), and 
in the Solomon Islands dataset Na, Ca, As, Cr and Cs have high variability (ντ/τi  0.25). In 
the PAZC dataset Ca and As have high variability (ντ/τi  0.25); however, in these datasets, 
the highly variable elements were important discriminators of chemical groups, including 
those Panamanian and Spanish in origin, and were not eliminated from further analysis. The 
results using the Aitchison-Buxeda routines, with Al as a divisor, reflected those obtained 
using only a log10 transform. 
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Table 23. Sampling breakdown for geochemical study. 
Ware 
Number of Samples 
Total 
Graciosa Bay Pamua Flats Pamua Ridge 
Asian Stoneware 
 
3 
 
3 
Blackware 
  
4 4 
Coarse Utility Ware 1 5 12 18 
Coarse Utility Ware II 2 
  
2 
Coarse Utility Ware III 1 
  
1 
Fine Red Earthenware 
  
5 5 
Fine Red Earthenware II 
  
2 2 
Fineware 
  
7 7 
Fineware II 
  
1 1 
Fine Tanware 2 
  
2 
Green-glazed Ware 3 1 5 9 
Grit-tempered Ware 
  
10 10 
Grit-tempered Ware II 
  
2 2 
Grit-tempered Ware III 
  
1 1 
Lead-glazed Earthenware 
 
1 
 
1 
Plain Tin-enamelled Ware 4 2 8 14 
Red Earthenware 13 17 19 49 
Red Earthenware II 1 
  
1 
Red-slipped Ware 1 
  
1 
Total 28 29 76 133 
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7.4.2 Results 
Chemical variability within the Solomon Islands sample set 
Eight chemical groups were discriminated within the Graciosa Bay and Pamua data-
sets (chemical data is given in Appendix B). Statistical analysis showed that where wares 
occurred at multiple sites, sherds of these wares did not form chemical groups according to 
site. Table 24 presents the number of sherds belonging to each group. Of the 133 samples 
only 13 sherds were unassigned. 
Table 24. Number of samples in each group. 
Group Number of Samples 
1 21 
2 43 
3 4 
4 3 
5 19 
6 10 
7 3 
8 17 
Unassigned 13 
 
The plot of the first three principal components (PCs) clearly depicts the different 
chemical groups within the dataset (Figure 65). The corresponding loadings plot is given in 
Figure 66. Figure 67 and Figure 68 present plots of the mean concentration of each element 
per chemical group for majors and minors, and traces respectively. The standard deviations 
and means of these groups are also given in Table 25. 
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Figure 65. Plot of the first, second and third principal components. The ellipses represent 
90% confidence intervals for membership in each of the groups. Groups are labelled and 
unassigned specimens are represented by black stars. 
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Figure 66.Loadings plot for the first, second and third principal components. 
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Figure 67. Mean values of major and minor elements for each chemical group. 
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Figure 68. Mean values of trace elements for each chemical group. 
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Table 25. Mean ( ) and standard deviation () of chemical group element concentrations (ppm) and element concentrations (ppm) for 
unassigned specimens. 
 
As La Lu Nd Sm U Yb Ce Co Cr Cs Eu Fe Hf Rb Sc 
Group 1 
              
  
  34.5 27.8 0.4 24.7 5.6 3.2 2.3 60.9 18.5 27.6 48.8 1.3 49172.0 5.3 125.4 17.8 
 9.4 1.1 0.0 2.3 0.3 0.4 0.3 3.8 1.6 1.6 8.0 0.1 3420.3 0.3 11.9 1.2 
Group 2 
              
  
  21.8 26.9 0.4 25.2 5.6 3.4 2.5 56.9 20.8 27.1 12.6 1.2 53394.6 4.7 97.9 18.5 
 6.3 2.3 0.0 2.5 0.3 0.4 0.2 4.9 2.2 2.8 1.8 0.1 4875.9 0.6 11.7 1.6 
Group 3 
              
  
  10.5 37.0 0.5 27.2 5.2 4.3 3.2 68.7 6.8 86.0 9.1 1.0 48722.0 8.3 77.7 16.6 
 1.3 3.8 0.0 1.4 0.2 0.2 0.2 3.9 0.2 2.5 0.2 0.0 1189.3 0.6 8.9 0.7 
Group 4 
              
  
  6.3 36.1 0.5 31.3 6.4 6.1 3.1 73.6 11.0 89.1 14.0 1.1 28475.3 6.5 142.2 16.0 
 0.7 1.5 0.0 2.0 0.1 0.3 0.1 2.5 0.1 3.3 0.3 0.0 204.0 0.6 2.2 0.3 
Group 5 
              
  
  6.3 36.4 0.4 32.4 6.6 2.7 2.7 75.4 16.3 107.2 4.7 1.4 43953.1 4.3 83.4 15.9 
 2.0 2.3 0.0 3.0 0.4 0.4 0.2 6.5 2.2 10.7 1.4 0.1 3581.9 0.2 18.7 1.4 
Group 6 
              
  
  8.8 25.1 0.4 22.1 5.4 3.3 2.8 53.9 18.4 86.6 4.6 1.1 47163.6 4.3 80.0 18.6 
 2.8 0.8 0.0 1.1 0.2 0.3 0.1 2.1 0.7 3.5 0.3 0.0 1900.3 0.2 3.9 0.8 
Group 7 
              
  
  9.2 30.3 0.5 28.5 6.3 3.1 3.2 63.9 17.4 86.2 5.6 1.3 49401.7 5.5 89.5 19.6 
 1.7 1.1 0.0 0.3 0.1 0.4 0.1 2.1 0.9 4.0 0.3 0.0 2057.4 0.1 5.1 0.7 
Group 8 
              
  
  11.1 32.7 0.4 30.5 6.5 3.0 3.1 69.5 16.7 39.4 6.4 1.4 49421.4 7.0 80.5 18.0 
 2.2 1.8 0.0 3.2 0.3 0.3 0.3 3.4 1.1 2.4 0.9 0.1 2627.1 0.9 9.9 0.9 
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Table 25 continued. Mean ( ) and standard deviation () of chemical group element concentrations (ppm) and element concentrations (ppm) 
for unassigned specimens. 
 
 
Sr Ta Tb Th Zn Zr Al Ba Ca Dy K Mn Na Ti V 
Group 1 
               
  328.0 0.8 0.7 14.3 171.8 132.2 96042.6 545.2 20156.4 3.8 21062.4 964.7 16350.1 5588.0 119.9 
 71.5 0.0 0.1 1.0 25.5 15.6 5376.9 50.9 2407.2 0.3 1543.4 96.1 1242.1 472.4 10.6 
Group 2 
               
  309.4 0.7 0.7 13.7 142.9 118.1 97392.4 554.6 22370.6 3.7 20062.3 1198.2 18029.2 5253.6 113.8 
 47.9 0.0 0.1 1.4 18.9 21.0 5189.1 75.7 1915.6 0.3 2553.4 202.4 996.0 604.5 12.6 
Group 3 
               
  72.0 1.3 0.7 14.9 90.5 208.4 102689.4 277.8 7164.7 4.2 10132.5 190.4 975.6 6587.2 143.4 
 52.1 0.0 0.1 0.4 5.4 22.0 3548.9 24.1 1140.3 0.2 1220.3 51.2 50.7 630.0 9.4 
Group 4 
               
  37.8 1.6 0.9 22.5 61.4 189.8 90198.0 347.8 3644.9 4.9 11342.8 326.2 1752.0 5611.7 95.3 
 32.9 0.0 0.0 0.9 2.1 9.3 2423.7 15.1 812.8 0.1 520.0 3.1 18.4 288.2 6.2 
Group 5 
               
  438.1 1.1 0.9 11.2 92.6 115.1 80618.9 381.6 62898.8 5.0 19487.0 662.2 5223.7 5437.1 108.8 
 351.0 0.1 0.1 0.9 11.6 13.6 4978.7 73.0 16228.1 1.1 3513.4 105.6 1170.5 454.7 11.7 
Group 6 
               
  84.2 0.7 0.8 10.1 132.4 99.4 85622.9 429.3 11346.2 4.1 16619.2 862.5 6993.3 4761.5 126.9 
 16.3 0.0 0.1 0.3 10.5 7.0 3501.2 63.7 413.1 0.2 1253.4 89.8 411.3 449.9 7.7 
Group 7 
               
  143.6 0.9 0.9 11.7 142.9 144.9 97222.0 429.5 12191.8 5.0 17623.0 764.5 10395.6 5046.7 136.9 
 39.1 0.0 0.1 0.2 23.4 19.6 1332.4 80.5 539.7 0.2 1764.6 86.9 403.8 287.7 9.6 
Group 8 
               
  177.7 1.0 0.9 12.2 136.0 176.0 94619.3 383.3 17781.1 4.9 15542.0 954.7 11155.7 5983.9 121.7 
 33.7 0.0 0.1 0.9 38.0 25.2 6113.3 56.7 3595.2 0.3 1177.5 148.1 867.8 376.1 12.4 
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Table 25 continued. Mean ( ) and standard deviation () of chemical group element concentrations (ppm) and element concentrations (ppm) 
for unassigned specimens. 
 
 
Ware As La Lu Nd Sm U Yb Ce Co Cr Cs Eu Fe Hf Rb 
Unassigned 
            
    
SJK049 Coarse Utility Ware II 11.0 29.7 0.3 26.5 5.2 2.1 2.1 59.1 15.2 39.8 10.8 1.2 44631.1 4.9 77.6 
SJK050 Coarse Utility Ware II 11.8 29.4 0.3 28.0 5.3 2.1 2.0 59.5 15.6 39.8 10.7 1.2 44830.6 4.0 82.4 
SJK098 Grit-tempered Ware III 7.7 26.5 0.4 28.4 5.4 2.4 2.7 59.4 14.4 32.2 4.9 1.2 44232.7 6.4 70.3 
SJK128 Grit-tempered Ware 2 14.6 24.7 0.3 18.9 4.9 1.9 2.5 53.7 14.6 27.4 4.2 1.2 40681.7 4.4 65.9 
SJK001 Red Earthenware 5.2 32.6 0.3 27.2 5.5 2.8 2.2 69.0 13.0 28.3 7.6 1.1 37179.5 4.9 111.7 
SJK005 Red Earthenware 21.0 30.0 0.3 25.5 5.3 2.6 2.0 58.4 15.1 46.4 19.5 1.2 47389.4 4.1 130.7 
SJK017 Red Earthenware 9.9 28.4 0.4 22.0 5.0 2.5 2.6 58.8 14.5 34.2 7.8 1.0 43913.7 5.0 88.7 
SJK018 Red Earthenware 11.5 28.3 0.3 27.9 5.1 2.0 2.6 59.5 14.7 35.5 8.3 1.0 44364.9 5.6 98.4 
SJK024 Red Earthenware 9.9 28.0 0.3 23.3 5.2 1.9 2.6 58.1 14.7 34.3 8.7 1.1 44263.5 4.8 98.1 
SJK045 Red Earthenware 12.6 21.9 0.3 19.5 4.7 2.3 2.3 46.9 13.0 22.8 6.0 1.2 39454.5 4.8 83.8 
SJK084 Red Earthenware 10.7 27.9 0.4 23.9 5.2 2.2 2.2 63.3 16.4 35.9 10.5 1.1 45989.9 5.4 104.7 
SJK048 Red Earthenware II 12.3 27.5 0.4 25.1 5.8 3.1 2.8 58.0 16.1 75.9 6.7 1.2 44410.2 4.5 101.8 
SJK044 Red-slipped Ware 4.9 49.2 0.5 38.6 7.8 4.2 3.6 104.1 7.3 66.6 4.3 1.5 47269.1 11.3 51.8 
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Table 25 continued. Mean ( ) and standard deviation () of chemical group element concentrations (ppm) and element concentrations (ppm) 
for unassigned specimens. 
 
  Sc Sr Ta Tb Th Zn Zr Al Ba Ca Dy K Mn Na Ti V 
Unassigned 
       
         
SJK049 14.4 443.8 0.5 0.6 8.8 94.5 131.9 79868.0 365.2 84351.8 3.2 21633.6 958.0 8671.1 4636.0 113.5 
SJK050 14.8 405.0 0.6 0.6 9.0 96.6 81.9 75848.3 397.6 78246.6 3.0 19156.8 952.8 8485.6 4387.9 100.8 
SJK098 16.4 363.2 0.9 0.7 10.0 92.6 178.7 81618.6 413.4 31559.6 4.2 17988.9 1077.4 15874.3 4796.6 106.1 
SJK128 15.8 207.9 0.6 0.7 8.5 80.0 103.8 87764.3 380.5 17202.6 4.3 16907.8 907.8 14574.5 4798.9 97.3 
SJK001 12.1 333.3 0.8 0.7 13.2 105.5 114.4 85843.1 561.9 24529.6 3.1 21309.6 986.0 15383.8 4858.1 82.9 
SJK005 15.1 419.8 0.6 0.6 8.7 109.0 107.3 82847.3 309.6 61889.8 3.4 37936.6 831.7 6413.7 4793.4 125.8 
SJK017 14.2 272.2 0.9 0.6 12.6 98.3 113.3 85278.3 453.5 20134.5 4.1 22577.9 635.8 14079.0 5394.4 103.8 
SJK018 14.4 270.7 0.8 0.6 11.7 103.3 129.1 83352.2 396.0 19283.4 3.5 19499.4 636.7 14204.7 5342.6 94.6 
SJK024 14.8 295.2 0.8 0.6 12.2 125.2 128.9 87012.9 466.6 17578.4 3.7 20179.5 598.2 14061.7 5088.0 95.4 
SJK045 15.4 289.8 0.6 0.6 8.5 96.3 113.0 92289.3 471.6 17896.9 3.8 16214.9 880.8 14693.8 5106.8 96.0 
SJK084 16.0 297.1 0.8 0.7 12.5 128.0 126.3 92778.6 476.3 16716.4 4.0 20379.0 1125.6 13276.9 5215.1 110.6 
SJK048 17.6 277.8 0.8 0.8 10.3 133.3 94.8 92343.0 465.2 14528.2 4.4 19847.4 801.7 10952.4 4565.6 110.6 
SJK044 16.9 461.8 1.5 0.9 16.3 65.3 287.7 121609.3 278.1 13169.7 5.8 13107.6 422.2 7815.2 7444.0 141.0 
 
 
7 Ceramic Provenance Determination 
184 
 
Group 1 consists largely of Plain Tin-enamelled and Green-glazed Ware plus one 
sherd of Fine Tanware and Red Earthenware. This group separated out from the other 
groups by high Cs concentrations. Group 2 is chemically similar to Group 1 but has lower Cs 
concentrations. This group is comprised completely of Red Earthenware samples except for 
one Fine Tanware and one Green-glazed Ware sherd. Both Group 1 and Group 2 separate 
out from the remaining groups by higher As and Na concentrations and the lowest Cr values 
out of all of the groups. 
Groups 3, 4 and 5 consist of Blackware, Asian Stoneware, and Coarse Utility Ware and 
Coarse Utility Ware III, respectively. Both Groups 3 and 4 have low Na, K and Ca values and 
higher Ta and U concentrations compared with other groups. Group 3 also has the lowest Ba 
values and Group 4 has the highest Rb values and lower Fe, Ca and Zn values. Group 5 is dis-
tinguished from all other groups by the highest Ca and Cr concentrations. 
Group 6 is comprised of Grit-tempered Ware and is similar to Groups 7 and 8. Group 
6 separates from Groups 7 and 8 by lower Ce, Eu, Hf, Na, La, Nd, Sm, Sr, Ta, Th and Zr values. 
Group 7 is comprised of two Fine Red Earthenware II and one Fine Red Earthenware sherds. 
The latter might be Fine Red Earthenware II, the surface treatment having worn away. Group 
8 consists of Fine Red Earthenware, Fineware and Fineware II, Green-glazed Ware, Grit-
tempered Ware II and Lead-glazed Earthenware. Group 8 has higher Ca, Hf and Ti and lower 
Cr values than both Groups 6 and 7. Sherds unassigned to groups are given in Table 25. 
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Assigning Sources 
The chemical data of the Solomon Island samples were compared with chemical data 
for ceramics from other regions in the MURR chemical database, including those from Peru, 
Mexico, Panama, Spain and the Caribbean (Tim Ferguson and Javier Iñañez, pers. comm.). 
Based on comparative analyses some of the Solomon Islands chemical groups were assigned 
sources. Further comparative analysis was also carried out using inter-laboratory results: 
Rovira et al.’s (2006) analysis of Panamanian ceramics, Jamieson et al.’s (Jamieson and 
Hancock, 2004, Jamieson et al., 2012) analysis of pottery from Ecuador; Olin et al.’s (Olin and 
Blackman, 1989, Olin et al., 1978) study of Mexican, Spanish and South American pottery, 
and Peter Grave et al.’s (Grave, 2012, pers. comm., Grave and Maccheroni, 2009, Mitchell, et 
al. 2012) study of Southeast Asian storage jars. Comparing data from different laboratories 
over many years can be difficult but inter-laboratory comparisons are considered 
theoretically comparable within a 20 % (relative) deviation from the concentration value 
(Jamieson and Hancock, 2004: 578), although comparisons with certified reference materials 
is preferable to better gauge potential comparisons. Some elements may not match well due 
to a variety of reasons including differences amongst instrumentation and calibrations. In 
this study, where both inter-laboratory comparisons and direct comparisons with other 
MURR datasets for groups were possible, both methods supported the same provenance. 
Of the eight chemical groups discerned within the Solomon Island dataset only one 
group matched samples (olive jars) made in Spain: Group 5. The results for this group 
matched the chemical signatures of olive jars from Seville in the MURR chemical database. 
Figure 69 shows the similarity of olive jars from Seville with Group 5 based on a bivariate 
plot of Cr and U. This result is in line with typological analyses presented in Chapter 6. More-
over, a comparison of results for Spanish olive jars presented by Jamieson and Hancock 
(2004) supports  this source assignation, with most elements proving good matches as seen 
in Table 26. Inter-laboratory comparisons with Spanish majolica studied by Olin et al. (1978) 
and Myers et al.(1992) closely matched these samples as well. 
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Figure 69. Bivariate plot of chromium and uranium (log base-10 ppm). Ellipses represent a 
90% confidence interval for group membership (Ferguson and Glascock, 2011: 9). 
 
  
7 Ceramic Provenance Determination 
187 
Table 26. Inter-laboratory comparison of ceramics made in Spain with Group 5 results (ppm) 
Element 
Jamieson and 
Hancock (2004) 
Group 5 
      
Good to Fair Matches     
Ca (%) 6.1 1.3 6.3 1.6 
Mn 721.3 413.2 662.2 105.6 
K (%) 2.5 0.8 1.9 0.4 
Na (%) 0.7 0.3 0.5 0.1 
As 7.2 2.6 6.3 2.0 
La 33.5 0.5 36.4 2.3 
Sm 5.2 0.1 6.6 0.4 
Ce 66.1 1.5 75.4 6.5 
Co 18.0 5.0 16.3 2.2 
Cr 109.0 5.0 107.2 10.7 
Cs 8.1 1.0 4.7 1.4 
Fe (%) 3.9 0.4 4.4 0.4 
Hf 4.4 1.3 4.3 0.2 
Rb 112.3 14.8 83.4 18.7 
Sc 14.7 0.5 15.9 1.4 
Ta 1.2 0.1 1.1 0.1 
Th 10.2 0.2 11.2 0.9 
Poor Matches     
Ba 772.5 178.0 381.6 73.0 
Eu 0.7 0.0 1.4 0.1 
 
 
 
Group 1 associated with Panamanian majolica in the MURR chemical database. This 
association is clearly observed in Figure 70, a bivariate plot of Cr and Cs showing a compari-
son of Group 1 with Panamanian majolica excavated from Panama and Lima, Peru. This 
source assignment fits the typological identification of Plain Tin-enamelled Ware as Pana-
manian Plain, described in Chapter 6, and further shows the production of Green-glazed ce-
ramics and olive jars in Panama. 
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Figure 70. Bivariate plot of chromium and caesium (log base-10 ppm). Ellipses represent a 
90% confidence interval for group membership (Ferguson and Glascock, 2011: 7). 
 
Group 2 also appeared to group with olive jars considered either a Panamanian or 
Peruvian product based on chemical analyses. Chemically similar sherds have been reported 
by Rovira et al. (2006) and Jamieson and Hancock (2004), called Redware and contenedores 
de pasta roja (CPR). Table 27 and Table 28 show the inter-laboratory comparison of 
Jamieson and Hancock’s (2004), Olin et al.’s and Rovira et al.’s (2006) data with Groups 1 and 
2. Most elements match very well. The CA dendogram in Figure 71 shows the association of 
Group 2 ceramics with olive jars excavated from Panama Viejo. To further define provenance 
for Group 2 sherds, U-Pb zircon dating was undertaken, the results of which are in section 
7.5 below. 
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Figure 71. Cluster analysis dendogram showing the association of Group 2 ceramics (light shading) with olive jars from Panama Viejo 
(dark shading). Courtesy of Javier Iñañez. 
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Table 27. Inter-laboratory comparison of Panamanian majolica with chemical Group 1 results 
(ppm). 
Element 
Rovira et al.  
(2006) 
Panamá Liso 
Jamieson and  
Hancock 
(2004) 
Panama Plain 
Olin et al. (1978) Group 1 
            
As 38.6 12.8 42.2 6.5 - - 34.5 9.4 
La 29.8 2.3 28.7 1.1 31.5 6.8 27.8 1.1 
Lu 0.3 0.1 - - - - 0.4 0.0 
Nd 25.4 3.5 - - - - 24.7 2.3 
Sm 4.9 0.7 4.8 0.1 - - 5.6 0.3 
U 0.5 0.7 - - - - 3.2 0.4 
Yb 1.9 0.5 - - - - 2.3 0.3 
Ce 57.3 3.5 57.1 2.3 67 9.8 60.9 3.8 
Co 23.0 4.2 20.0 1.1 21.5 2.3 18.5 1.6 
Cr 25.3 2.8 30.7 1.8 36.9 4.2 27.6 1.6 
Cs 55.7 18.3 73.1 19.9 63 49.3 48.8 8.0 
Eu 1.2 0.1 0.7 0.1 1.4 0.1 1.3 0.1 
Fe (%) 4.8 0.5 4.7 0.3 5.2 0.1 4.9 0.3 
Hf 5.0 0.5 5.1 0.3 4.0 0.5 5.3 0.3 
Rb 153.8 17.1 150.5 15.7 149.4 23.6 125.4 11.9 
Sc 18.0 2.1 18.2 1.1 20.6 1.8 17.8 1.2 
Sr 145.4* 229.3* - - - - 328 71.5 
Ta 0.7 0.1 0.8 0.1 - - 0.8 0.0 
Tb 0.8 0.1 - - - - 0.7 0.1 
Th 15.7 1.8 14.3 0.9 13.9 1.4 14.3 1.0 
Zn 165.8 19.0 - - - - 171.8 25.5 
Ba 528.9 299.2 573.3 35.0 650.8 90.2 545.2 50.9 
Ca (%) 0.4* 1.1* 1.7 0.2 - - 2.0 0.2 
K (%) 2.0 0.2 2.3 0.2 2.3 0.3 2.1 0.2 
Mn - - 832.8 102.0 988.7 159.9 964.7 96.1 
Na (%) 1.7 0.4 1.8 0.1 1.5 0.0 1.6 0.1 
*Large number of measurements below level of detection. 
Poorer matches italicised, underlined and in bold. 
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Table 28. Inter-laboratory comparison of Redware/CPR with chemical Group 2 results (ppm). 
Element 
Jamieson and  
Hancock 
(2004) Redware  
Rovira et al. (2006) 
CPR 
Geochemical Group 2 
         
As 23.1 4.9 24.8 10.3 21.8 6.3 
La 27.2 2.1 32.4 4.7 26.9 2.3 
Lu 
  
0.3 0.1 0.4 0.0 
Nd 
  
29.6 4.4 25.2 2.5 
Sm 4.7 0.4 5.1 0.5 5.6 0.3 
U 
  
4.1 5.7 3.4 0.5 
Yb 
  
2.3 0.2 2.5 0.2 
Ce 50.5 10.0 60.2 7.9 56.9 4.9 
Co 17.6 2.8 22 4.9 20.8 2.2 
Cr 32.0 4.3 31.5 7.2 27.1 2.8 
Cs 19.3 7.3 18.6 9.0 12.6 1.8 
Eu 0.6 0.1 1.1 0.1 1.2 0.1 
Fe (%) 4.3 0.7 4.6 0.5 5.3 0.5 
Hf 4.4 1.1 5.3 0.4 4.7 0.6 
Rb 112.8 25.1 131.5 13.2 97.9 11.7 
Sc 16.5 2.2 16.7 1.7 18.5 1.6 
Sr 
  
233.2* 219.4* 309.4 47.9 
Ta 0.8 0.2 0.7 0.1 0.7 0.0 
Tb 
  
0.7 0.1 0.7 0.1 
Th 11.4 2.2 14.0 2.6 13.7 1.4 
Zn 
  
141.4 19.4 142.9 18.9 
Ba 512.5 81.8 666.3 98 554.6 75.7 
Ca (%) 2.4 0.6 1.0* 1.4* 2.2 0.2 
K (%) 2.5 0.2 2.1 0.3 2.0 0.3 
Na (%) 1.8 0.2 1.7 0.4 1.8 0.1 
*Large number of measurements below level of detection. 
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Groups 7 and 8 showed some similarity with Cuencan ceramics analysed by Jamieson 
et al. (Jamieson and Hancock, 2004, Jamieson et al., 2012); however, the mismatches pre-
sented below combined with small sample sets make comparisons too tentative to confirm a 
Cuencan provenance. Group 7 and 8 ceramics are also not recognised in Cuencan assem-
blages (Jamieson, pers. comm.). Table 29 and Table 30 below give the inter-laboratory com-
parison of Jamieson et al.’s (2004, 2012) data with Groups 7 and 8. 
 
Table 29. Inter-laboratory comparison of Cuencan ceramics with chemical Groups 7 and 8 
(ppm). 
Element 
Jamieson and 
Hancock (2004) 
Group 7 Group 8 
  
(n=22) 
 
  
(n=3) 
 
   
(n=17) 
 
Ca (%) 0.7 0.4 1.2 0.1 1.8 0.4 
Mn 514.9 228.6 764.5 87.0 954.7 148.1 
K (%) 1.3 0.5 1.8 0.2 1.6 0.1 
Na (%) 0.7 0.3 1.04 <0.1 1.1 0.1 
As 15.0 6.9 9.2 1.7 11.1 2.2 
La 21.3 8.0 30.3 1.1 32.7 1.8 
Sm 3.5 1.1 6.3 0.1 6.5 0.3 
Ba 701.8 216.3 429.5 80.5 383.3 56.7 
Ce 44.0 17 63.9 2.1 69.5 3.4 
Co 13.0 5.9 17.4 0.9 16.7 1.1 
Cr 34.5 7.4 86.2 4.0 39.4 2.4 
Cs 8.5 5.1 5.6 0.3 6.4 0.9 
Eu 0.5 0.2 1.4 <0.1 1.4 0.1 
Fe (%) 3.2 0.8 4.9 0.2 4.9 0.3 
Hf 6.1 1.3 5.5 0.1 7.0 0.9 
Rb 66.2 23.5 89.5 5.1 80.5 9.9 
Sc 12.5 1.9 19.6 0.7 18 0.9 
Ta 0.9 0.1 0.9 0.1 1.0 0.0 
Th 9.5 1.6 11.7 0.2 12.2 0.9 
Italicised and underscored concentrations in bold are poor to average matches  
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Table 30. Inter-laboratory comparison of Cuencan ceramics with chemical Groups 7 and 8 
(ppm). 
Element 
Jamieson et al. 
(2012) 
Group 7 Group 8 
  (n=3)    (n=3)    
(n=17) 
 
As 17 3.6 9.2 1.7 11.1 2.2 
La 21.5 5.9 30.3 1.1 32.7 1.8 
Lu 
      
Nd 14 9 28.5 0.3 30.5 3.2 
Sm 4.35 1 6.3 0.1 6.5 0.3 
U 2.16 0.6 3.1 0.4 3 0.3 
Yb 2.32 0.4 3.2 0.1 3.1 0.3 
Ce 46 15 63.9 2.1 69.5 3.4 
Co 11.5 5.7 17.4 0.9 16.7 1.1 
Cr 29 3 86.2 4 39.4 2.4 
Cs 9.3 1.7 5.6 0.3 6.4 0.9 
Eu 1.03 0.3 1.3 0 1.4 0.1 
Fe (%) 3.4 0.3 4.9 0.2 4.9 0.3 
Hf 7.6 1.2 5.5 0.1 7 0.9 
Sc 12.8 1.6 19.6 0.7 18 0.9 
Sr <90 40 143.6 39.1 177.7 33.7 
Ta 0.9 0.2 0.9 0 1 0 
Tb 0.7 0.2 0.9 0.1 0.9 0.1 
Th 9.4 1 11.7 0.2 12.2 0.9 
Al (%) 8.1 0.8 9.7 0.1 9.5 0.6 
Ba 590 150 429.5 80.5 383.3 56.7 
Ca (%) 0.8 0.3 1.2 0.1 1.8 0.4 
Dy < 3.1 0.7 5 0.2 4.9 0.3 
K (%) 0.7 0.1 1.8 0.2 1.6 0.1 
Mn 670 190 764.5 86.9 954.7 148.1 
Na (%) 0.8 0.3 1 0 1.1 0.1 
Ti 0.4 0.1 0.5 0 0.6 0 
V 101 19 136.9 9.6 121.7 12.4 
Italicised and underscored concentrations in bold are poor to average matches 
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Group 4 consists of Asian Stoneware sherds associated typologically with Thai-made 
ceramics. Comparisons of this group with ceramics in the MURR chemical database failed to 
determine provenance due to insufficient samples from the region in the database. Prove-
nance was better ascertained through comparisons with Grave’s (pers. comm.) chemical 
database of Asian storage jars analysed by INAA. Group 4 ceramics were shown not only to 
be Thai but also to originate from the Singburi or Menam Noi kilns, seen in Figure 72. 
 
 
 
Figure 72. Plot of Group 4 comparison with Grave’s database (using PCA, showing first three 
principal components (PCs)). Left plot: Group 4 ceramics (red circles) grouping with Thai-
made storage jars. Inset: Group 4 ceramics (red circles) plotting with Singburi and Menam 
Noi kilns. All ellipsoids indicate 90 % confidence intervals. Courtesy of Peter Grave.  
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Groups 3 and 6 failed to match samples in the MURR chemical database and none of 
the inter-laboratory comparisons resulted in source assignments. A general association was 
made amongst Group 6 and pre-Hispanic ceramics from Peru in the MURR chemical data-
base, particularly from the north coast, but this association is still too tenuous due to a sig-
nificant temporal disparity (datasets including: Frances Hayashida (Lambayeque, 1465-1532 
A.D.) and Izumi Shimada et al. (1994) (Batan Grande, ~ 1250-300 B.C.)). This association was 
also found for Groups 7 and 8 and the 13 unassigned samples. Other South American da-
tasets indicate a general similarity but no firm provenance, including de la Fuente et al.’s 
(2009) dataset (Abaucán Valley, 900-1200 A.D. and 1480-1532 A.D.) (Ferguson, pers. 
comm.). 
Comparison with Zaña and Chamán Valley ceramics 
As part of a collaborative project, 49 sherds from the Zaña Valley (Chiclayo, Lam-
bayeque) and Chamán Valley (Chepén, La Libertad), north coast Peru (Figure 73, Table 31), 
were also analysed by INAA. These sherds are part of the Proyecto Arqueológico Zaña Colo-
nial (PAZC), led by VanValkenburgh and colleagues, and derive from Carrizales, the Port of 
Cherrepe, Cherrepe Viejo, Mocupe Viejo, and other colonial sites dated variously from the 
16th to 18th Centuries (VanValkenburgh and Rojas Vega, 2010). Analysis of the PAZC sherds 
was aimed at confirming the association of Solomon Island groups with the chemical signa-
tures of pre-Hispanic Peruvian ceramics and showing chemical similarity with colonial Peru-
vian ceramics. The analysed ceramics included olive jars, potentially locally-made and/or 
imported, Plainware and Early Green-glazed Ware (EGG Ware) most likely of local manufac-
ture, as well as some unidentified glazed ceramics and examples of so-called imitation por-
celain of unknown origin (Table 32). 
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Table 31. Breakdown of PAZC samples analysed using INAA by site. 
Site/Area Name Number of Samples 
Carrizales/Site LA-057 – Conjunto 123 13 
Port of Cherrepe 5 
Cherrepe Viejo/Site PN-004 – Conjunto 221 5 
Mocupe Viejo/Site LA-34 – Conjunto 74 18 
Conjunto 215 2 
Conjunto 105/Sites LA-048 3 
Site LA-089 3 
Total 49 
 
Table 32. Breakdown of PAZC samples analysed using INAA by ceramic type. 
Ceramic Types Number of Samples 
Olive Jar 11 
Plainware 21 
Early Green-glazed (EGG) Ware 11 
Unidentified Glazed Ware 4 
"Imitation Porcelain" 2 
Total 49 
 
7 Ceramic Provenance Determination 
197 
 
Figure 73. Area investigated as part of the Proyecto Arqueológico Zaña Colonial 
(VanValkenburgh and Rojas Vega 2010: 5). Map courtesy of Parker VanValkenburgh. 
PAZC Chemical Groups. Statistical analyses of the PAZC chemical data resulted in four 
chemical groups (Figures 74 and 75, Table 33). The means and standard deviations for each 
group are given in Table 34, along with the concentrations for the unassigned sherds. The 
results of principal components analysis presented here show that As concentrations signifi-
cantly contribute to the separation of all four groups, as do Ca, Cr, Sr, Na and V. Group 1 
consists of EGG Ware and has the lowest concentrations of Zn compared with the other 
groups. Group 2 has the highest Ca and Cr concentrations and is comprised of olive jar 
sherds from the Port of Cherrepe and Carrizales and Conjunto 215. Group 3 is the largest 
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group and is distinguished by low Cr and high Zn and Mn concentrations. This group consists 
of olive jars and Plainware from Cherrepe Viejo and other glazed wares. The lower As, Ca, Cr, 
Sr and V concentrations of Group 4 also significantly contributed to its differentiation from 
the other groups, amongst other elements. This group consists of imitation porcelain and 
unlike the other groups, Group 4 samples have As concentrations below detection limit. 
 
Table 33. Number of samples in each PAZC chemical group. 
Group Number of Samples 
1 10 
2 7 
3 25 
4 2 
Unassigned 5 
 
 
Figure 74. Plot of the first three principal components (PCs) resulting from PCA of the PAZC 
chemical dataset. Unassigned specimens are represented by black stars. The ellipses 
represent 90% confidence intervals. 
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Figure 75. Loadings plot of the first three principal components (PCs) resulting from PCA of 
the PAZC chemical dataset. 
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Table 34. Mean ( ) and standard deviation () of chemical group element concentrations (ppm) and unassigned specimens’ element 
concentrations (ppm) (PAZC ceramics). 
 
As La Lu Nd Sm U Yb Ce Co Cr Cs Eu Fe Hf Rb 
Group 1 
               
  6.0 41.7 0.4 33.3 6.6 3.9 2.9 83.1 7.3 56.5 5.7 1.4 28868.9 8.1 81.9 
 3.4 5.9 0.1 6.0 1.1 0.8 0.6 12.6 2.2 7.4 1.1 0.2 5275.8 1.4 19.2 
Group 2 
               
  13.1 32.2 0.3 25.7 5.5 2.5 2.1 62.3 13.7 89.2 6.8 1.2 36995.6 3.6 115.9 
 2.1 1.5 0.0 1.2 0.2 0.4 0.1 2.7 0.7 4.4 0.6 0.0 2015.5 0.3 9.2 
Group 3 
               
  17.1 30.4 0.4 26.2 5.8 3.4 2.6 61.9 13.8 34.9 6.6 1.3 42780.4 5.5 82.9 
 5.5 4.5 0.1 3.4 0.7 0.9 0.4 8.8 2.1 6.5 1.7 0.1 5395.6 0.9 9.6 
Group 4 
               
  0.0 106.5 0.9 80.3 17.4 5.8 7.1 107.4 6.2 5.2 4.3 2.5 10876.6 5.6 211.7 
 0.0 67.9 0.4 53.2 12.2 3.1 4.3 9.6 0.2 0.5 0.6 1.6 2450.3 0.2 20.8 
Unassigned 
               
SJK141 26.0 26.2 0.3 22.6 5.2 2.2 2.1 54.8 15.1 29.6 28.4 1.2 43429.1 5.5 136.1 
SJK142 50.8 27.8 0.3 25.4 5.3 3.8 2.2 56.4 17.1 23.5 21.5 1.1 42746.7 4.5 126.7 
SJK147 21.7 25.9 0.4 24.3 6.0 3.6 2.7 53.2 12.1 25.8 4.6 1.5 36731.2 4.9 75.8 
SJK181 12.3 30.9 0.4 27.9 6.2 3.5 2.8 64.3 15.4 41.9 7.2 1.3 45085.3 6.8 85.6 
SJK182 37.5 27.3 0.3 26.1 5.5 3.1 2.1 55.6 17.2 24.7 56.6 1.2 48741.5 5.1 138.0 
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Table 34 continued. Mean ( ) and Standard Deviation () of chemical group element concentrations and unassigned specimens’ element 
concentrations (ppm) (PAZC ceramics). 
 
 
Sc Sr Ta Tb Th Zn Zr Al Ba Ca Dy K Mn Na Ti V 
Group 1 
                
  16.3 351.3 1.3 0.8 12.8 50.9 195.7 111517.4 354.9 13794.7 4.4 20161.5 317.8 10220.7 6495.9 133.0 
 1.4 79.0 0.2 0.1 2.0 6.2 35.6 10267.1 73.9 2664.3 0.7 3984.6 123.9 2573.4 606.9 11.7 
Group 2 
                
  13.3 332.5 1.0 0.7 9.1 88.5 98.6 73122.8 385.4 78821.8 3.9 26614.0 510.4 7229.7 4605.7 108.8 
 0.6 31.2 0.0 0.0 0.4 7.1 13.6 4070.2 30.1 12861.4 0.1 1674.9 126.2 1052.4 243.6 6.8 
Group 3 
                
  15.5 308.6 0.9 0.8 10.4 107.5 130.1 85267.1 483.2 34936.2 4.1 20384.4 919.6 16920.6 4872.5 139.9 
 2.0 72.8 0.1 0.1 1.7 15.6 24.7 6620.5 73.4 16370.6 0.6 2322.6 156.0 2649.5 657.5 32.7 
Group 4 
                
Mean 6.8 38.2 2.2 2.3 35.8 60.0 149.4 106230.9 658.3 920.4 12.2 38037.4 564.8 3527.0 2121.5 12.5 
 0.1 24.9 0.4 1.6 5.4 2.3 3.2 4183.4 96.4 887.7 8.6 7376.6 77.0 1061.0 209.3 10.1 
Unassigned 
                
SJK141 15.4 340.2 0.7 0.8 11.2 120.2 116.8 90473.3 542.9 29163.1 4.0 23631.6 572.2 16913.0 4872.0 138.8 
SJK142 14.1 339.0 0.8 0.6 12.6 136.6 86.2 88484.4 502.6 34229.2 3.4 31844.1 1304.3 15447.7 4639.3 100.3 
SJK147 14.0 249.1 0.8 0.8 9.4 479.0 129.2 83801.0 1955.7 19857.8 4.5 23087.4 787.4 14159.0 5027.5 100.3 
SJK181 17.5 234.2 1.0 0.9 10.9 110.0 161.2 90154.6 499.0 27847.0 4.3 18811.9 1001.7 11788.7 6115.3 124.9 
SJK182 17.2 305.3 0.7 0.7 14.4 148.6 107.7 94842.6 644.3 19443.8 3.8 21238.4 865.5 17302.8 5051.0 136.7 
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Comparison of the Solomon Islands (SI) and PAZC Chemical Datasets 
PAZC chemical Group 2 associated with SI chemical Group 5, associated with olive jars 
originating in Spain, although there are some chemical differences possibly due to slightly 
different sources or post depositional effects. A plot of Ca and Cr shows the similarity be-
tween groups (Figure 76). Sample SJK 182 grouped with SI chemical Group 1, associated with 
Panamanian ceramics (Figure 77), as did SJK 142, although more loosely. PAZC chemical 
Group 3 consists of olive jars, Plainware (typologically consistent with Peruvian-made ceram-
ics) and other glazed ceramics, and appeared chemically similar to SI chemical Groups 2 and 
8 (Figure 78 and 79). This supports a Peruvian origin for the latter two groups. Many of the 
unassigned SI sherds also appear to group with PAZC Group 3. PAZC chemical Groups 1 and 4 
did not group with any of the SI chemical groups. 
 
 
Figure 76. Plot of the Ca and Cr (ppm). The ellipses represent 90% confidence intervals.  
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Figure 77. Plot of the Cs and As (ppm). The ellipses represent 90% confidence intervals. 
 
 
Figure 78. Plot of the first two principal components (PCs) resulting from PCA of the SI and 
PAZC chemical datasets. The ellipses represent 90% confidence intervals. 
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Figure 79. Loadings plot for the first two principal components (PCs) resulting from PCA of 
the SI and PAZC chemical datasets. 
7.4.3 Comparison of Chemical Groups with Petrological Results 
Asian Stoneware, Blackware, Coarse Utility Ware (CU) II, Grit-tempered Ware (GT), 
GTII, GTIII, Red Earthenware II (RDII), and Red-slipped Ware sherds are distinguishable 
petrologically and chemically from each other and other wares. Asian Stoneware was shown 
to originate from Thailand based on both typological and geochemical comparisons, but 
Blackware did not match any samples in the MURR database nor published geochemical 
data. Based solely on typology, Blackware is probably at least colonial Spanish in tradition, 
possibly from the north coast of Peru based on surface treatment and known areas of provi-
sioning. Red-slipped Ware is most likely Andean in origin typologically and possibly Peruvian 
based on the geochemical comparisons. A likely Peruvian origin is also suggested for GT, 
GTIII, RDII based on geochemical comparisons. Of the two GTII sherds with chemical data 
available, the one studied petrologically associated with Peruvian ceramics, whereas the 
other was unassigned to a chemical group but is possibly Peruvian-made based on compari-
sons with PAZC ceramics and those in the MURR chemical database. CUII did not consistently 
associate as closely with the other suggested Peruvian groups or other unassigned SI speci-
mens, and was clearly made with clays quite different to all other samples based on petrol-
ogy. Coarse Utility Ware and CUIII are petrologically similar and derive from Spain based on 
geochemical similarity to olive jars made in Spain. 
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Of the finer-grained wares, Fine Tanware appears to have been produced in Panama 
and Peru based on chemical dataset comparisons but is petrologically and macroscopically 
distinct from other Red Earthenware sherds. Fineware and Fine Red Earthenware and their 
respective variants derive from similar sources based on the chemical data, possibly Peru-
vian given the geochemical comparisons with the PAZC chemical dataset. These types were 
too fine-grained to count but are petrologically distinguishable from each other. Green-
glazed Ware sherds originated variously in Panama and Peru and present petrologically vary-
ing compositions, although many thin-sections are too fine-grained for point-counting. Plain 
Tin-enamelled Ware sherds are Panamanian based on chemical dataset comparisons, all 
identified typologically as Panama Plain, and this supports their petrological similarity. Lead-
glazed ware was too fine-grained for point-counting but the geochemical comparisons sug-
gest a possible Peruvian source. 
Most Red Earthenware sherds analysed petrologically and geochemically were simi-
lar, associated with SI chemical Group 2. The association of PAZC chemical Group 3 sherds 
with SI Group 2 suggests a Peruvian origin for the latter chemical group; however, Panama 
has also been suggested as an origin for SI chemical Group 2 and more research is required 
to support a Peruvian origin. Sherds not associated with SI chemical Group 2 are petrologi-
cally dissimilar and originate from different geochemical sources, including Panama 
(CDB#002) and likely areas within Peru (chemically unassigned). Sherds associated with 
Panamanian origins based on chemical dataset comparisons have sedimentary-
metasedimentary grains present in section. 
7.5 Detrital Zircon U-Pb Dating 
Uranium-lead dating of zircons has long been a successfully used tool in geochro-
nological studies (Gehrels et al., 2008). Reliable age determinations of these minerals are 
possible using U/Pb isotope ratios (Davis et al., 2003, Elburg, 2012: 424-253) that can be 
used to trace the temper sources involved in pottery production, when used in conjunction 
with other chemical, petrographic, historical and archaeological data. Recently, U-Pb deter-
mined ages of zircons extracted from archaeological pottery were used to source ceramics 
retrieved from Roviana Lagoon, New Georgia Group, to Muyuw Island, Solomon Sea 
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(Tochilin et al., 2012). Zircons have also been extracted from volcanic tuff identified in Ma-
yan ceramics and U-Pb dated to explore likely areas of provenance (Coffey et al., 2012).  
Here, U-Pb dating was applied to zircons extracted from Solomon Islands (SI) geo-
chemical Group 2 pottery to further determine provenance. Comparative chemical analysis 
(section 7.3.3.2) demonstrated that the chemical signature of this group of sherds was simi-
lar to that of Redware/contenedores de pasta roja (CPR) published by Jamieson et al. 
(2004)(2012) and Rovira et aI. (2006). Based on this chemical similarity, the origin of geo-
chemical Group 2 was either Panama or Peru. 
Having identified Panama and Peru as likely ceramic source regions for SI Group 2 
sherds, U-Pb dating of extracted zircons was undertaken as a way to further refine prove-
nance. Differences in U-Pb age distributions would potentially indicate one region over the 
other, based on a best fit of U-Pb age distributions with respective geologic histories. Pana-
manian formations of interest included: the Caribbean Large Igneous Provence (CLIP) forma-
tion consisting largely of submarine flood basalts (139 – 69 Ma); Soná-Azuero arc rocks (71 – 
68 Ma); submarine mafic early arc rocks (66-42 Ma), and Miocene arc rocks (36-5 Ma) 
(Wegner et al., 2011: 719, 721). Few zircons would be expected from the older basement 
rocks as they are low in felsic igneous rocks, being submarine basalts and mafic arcs, and 
they are also unlikely to produce the granitic sands identified in the olive jars under study. 
More specifically, colonial pottery production is historically and archaeologically known from 
Panama Viejo, located in a region of eastern Panama defined as a major sedimentary basin 
of Tertiary and Quaternary sedimentary rocks (Case, 1974: 645, Goggin, 1968, Long, 1964, 
Rovira, 1997, 2001). If U-Pb age distributions did not compare well with Panamanian geol-
ogy, a better matching geochronological profile might be found in Peru. Detailed geologic 
histories of Panama and Peru have been summarised by Wegner et al. (2011) and Jailiard et 
al. (2000), respectively. 
7.5.1 Experimental Methodology 
Samples, Preparation and Analyses 
Zircons were extracted from five Red Earthenware olive jar sherds from both the Gra-
ciosa Bay (CDB#904) and Pamua (CDB#273, 277, 736 and 807) assemblages, all belonging to 
SI geochemical Group 2. Zircon extraction from pottery is destructive and depending on the 
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yield of zircons from each sherd – potentially quite variable – can require that large sherds 
and/or many sherds be selected for zircon extraction. This can be very restrictive in terms of 
sampling archaeological assemblages and is potentially expensive compared with other 
chemical and petrological provenance-determining techniques. The U-Pb dating of extracted 
zircons is thus best used where high zircon yields are possible from sherds and/or many 
sherds are available for extraction, and potentially where other techniques have been un-
able to determine provenance, produced ambiguous results or were not possible due to a 
lack of comparative material, or to further define provenance. As such, only five sherds were 
selected for zircon extraction for this study, considered representative of the main geo-
chemical group. 
Traditional methods were used to extract zircons: hand-crushing and pulverising, fol-
lowed by density separation through panning and heavy liquids, and separation of the heavy 
mineral fraction using a Frantz LB-1 magnetic barrier separator. For three of the samples 
(CDB#277, 736, and 807), high voltage electric pulse disintegration (SELFRAG) replaced the 
traditional methods of hand-crushing and pulverising. These three samples were prepared at 
both the ARC National Key Centre for the Geochemical Evolution and Metallogeny of 
Continents (GEMOC), Department of Earth and Planetary Sciences, University of Macquarie, 
whereas the other samples and the remaining zircon preparation and analyses were carried 
out at the Arizona LaserChron Center, University of Arizona.  
The zircon yield from each sherd was incorporated into a 1” epoxy mount along with 
multiple fragments of the primary Sri Lanka (SL) zircon standard. The mounts were sanded 
down ~ 20 µm, polished using a 9 µm polishing pad, and imaged using a Gatan ChromaCL 
cathodoluminescence detector mounted to a Hitachi S-3400N scanning electron microscope 
(SEM). Prior to isotopic analysis, the mounts are cleaned in an ultrasonic bath of 1 % HNO3 
and 1 % HCl in order to remove any common Pb from the surface of the mount (Gehrels et 
al., 2008). More detailed descriptions are given elsewhere (Gehrels et al., 2008, Johnston et 
al., 2009). 
U-Pb geochronology of zircons was conducted by laser ablation multicollector induc-
tively coupled mass spectrometry (LA-MC-ICPMS) at the Arizona LaserChron Center (Gehrels 
et al., 2006, Gehrels et al., 2008). The isotopic analyses involved the ablation of zircons using 
a Photon Machines Analyte G2 excimer laser coupled to a Nu Instruments HR-MC-ICPMS. 
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Analyses on samples CDB#904 and 273 were conducted with a 30 µm laser spot diameter 
using an acquisition routine consisting of one 15 s integration on peaks with the laser off (for 
backgrounds), 15 one-second integrations with the laser firing, and a 30 s delay to purge to 
ensure the previous sample was purged from the collector block. For these analyses, Faraday 
detectors with 3x1011 ohm resistors measured 238U, 232Th, 208-206Pb, and discrete dynode ion 
counters measured 204Pb and 202Hg, all in static mode. Analyses on samples CDB#277, 736, 
and 802 were conducted with a 15 micron laser spot diameter using an acquisition routine 
consisting of one 12 s integration on peaks with the laser off (for backgrounds), 12 one-
second integrations with the laser firing, and a 30 s delay before the next analysis. These 
measurements were achieved with Faraday detectors measuring 238U and 232Th, and discrete 
dynode ion counters measuring 208-204Pb. The errors in 206Pb/238U and 206Pb/204Pb determina-
tion gave a final measurement error of ~ 1-2% (2) in the 206Pb/238U age for each analysis. 
The errors in determining 206Pb/207Pb and 206Pb/204Pb resulted in ~ 1-2% (2) uncertainty in 
age for grains that were older than 900 Ma. The uncertainty resulting from calibration cor-
rection using a primary standard (SL) was between 0.8 – 1.4 % (2σ) for both 206Pb/238U and 
206Pb/207Pb. More detailed descriptions of the Arizona LaserChron Center methodology are 
given elsewhere (Gehrels et al., 2006, Gehrels et al., 2008).  
Data Interpretation 
Probability density function plots (Ludwig, 2008) were created by assuming normal 
distributions of age uncertainty at 1σ for each grain age, followed by the summing of all 
normal distributions into composites normalised to subtend equal areas under the curves 
(Figure 80). A discordance filter of 20 % was applied but most of the grains were younger 
than 600 Ma, making the measure of discordance difficult, and as such discordance was not 
factored in for those zircons (Gehrels, 2011). The Arizona Laserchron Center Excel Age Pick, 
Normalized Probability Plot, K-S Test and Overlap macros were used to determine age clus-
ters and mean ages, graph age probability plots and perform overlap, similarity and Kolmo-
gorov-Smirnov (K-S) tests. Overlap tests determined the degree to which age distributions 
contained overlapping ages, ranging from 0 to 1 with 1 indicating that all ages occurred in 
both distributions. Similarity tests analysed the degree to which the proportions of the over-
lapping ages were similar with results ranging from 0 to 1, 1 indicating overlapping ages in 
the same proportions. The K-S test tested the null hypothesis that two distributions are the 
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same by determining the probability that sets could not have come from the same popula-
tion. A probability P-value > 0.05 (0.05 being the inverse of 0.95) indicates less than 95 % 
confidence the sets come from different populations (Gehrels, 2011, Guynn and Gehrels, 
2010). 
7.5.2 Results 
The extracted zircons produced a wide ranging set of dates from the Pliocene to the 
Archaean (2977.2 ± 29.0 – 3.2 ± 4.0 Ma) (Appendix C). Sherds CDB#904 and 273 produced 
the highest zircon yields and also the widest range of dates: 3.2 ± 4.0 – 2977.2 ± 29.0 Ma and 
12.7 ± 1.4 – 1149.5 ± 52.5 Ma, respectively. The probability density plots for CDB#904 
showed a cluster ranging from 54 – 108 Ma with a mean age of 84.4 ± 0.9 Ma, and for 
CDB#273 a cluster ranging from 57 – 102 Ma with a mean age of 83.0 ± 1.6 Ma (2) (Figure 
80). None of the other sherds yielded large zircon numbers. Nine of the ten zircons extracted 
from the remaining three sherds yielded Cretaceous ages of 67 - 89 Ma, with one zircon giv-
ing an Oligocene age of 25 Ma. Together they yielded a cluster of 78 - 82 Ma with a mean 
age of 80.0 ± 1.4 Ma (2). Sherd CDB#904 was the only sherd to provide sufficient numbers 
of zircons for a robust geological provenance study; however, the addition of ages from the 
remaining sherds shown in the combined plot did not significantly shift any of the prominent 
peaks found in CDB#904. The zircon ages of all sherds combined produced peaks at 63-66 
Ma, 81 Ma and 92 Ma (Figure 80).  
Overlap tests for CDB#904 and CDB#273 gave an age probability overlap of 0.6 and 
degree of similarity of 0.9. For CDB#736 compared with CDB#904 and CDB#273, the samples 
showed an overlap of 0.09 and 0.2, and a similarity of 0.6 and 0.5 respectively. The lower 
overlap values for CDB#736 are due largely to its smaller age set. These values increase 
slightly if CDB#736, 277 and 807 ages are combined. A K-S test was performed on CDB#904 
and CDB#273 dates only, as a minimum of 20 ages is required in a sample set for the test to 
be statistically meaningful (Guynn and Gehrels, 2010: 5). K-S tests taking into account error 
in the Cumulative Distribution Function (CDF), no error in the CDF and using the Monte-Carlo 
simulation resulted in P values of 0.87 - 1.0. This indicates that the age populations are sta-
tistically indistinguishable. 
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Figure 80. Age probability plots for sherds CDB#277, 736 and 807combined, CDB#904, 
CDB#273, and all sherd age sets. Grains older than 455 Ma are excluded. N = number of 
sherds, n = number of zircons analysed (courtesy Bill Dickinson, Kelloway et al., 2014: 52).  
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7.5.3 Comparative Geology and Potential Sources 
The most likely sources for the main chemical Red Earthenware group were Panama 
and Peru, based on petrological, geochemical, historical and archaeological data. A Spanish 
origin was excluded as a result of geochemical studies and this is further supported here, as 
Spanish granites are Palaeozoic with ages reported between 360 – 270 Ma, ages not ob-
served in this study (Castro et al., 2002). With respect to Panama, although the younger 
rocks of Panama could yield granitic sands and abundant zircons, the majority of zircons in 
this study are pre-Eocene. Further, no sedimentary-metasedimentary lithics were identified 
in thin-sections of the main Red Earthenware chemical group sherds (Dickinson and Green, 
1973, Kelloway et al., 2013). Rather, the rock fragments in these olive jars are igneous sug-
gesting derivation from a granitic source and the Panamanian granitic rocks are not as volu-
minous as Peruvian batholiths. Thus Panama is also an unlikely source for these ceramics. 
Peru is a more likely source than Panama for the main geochemical Red Earthenware 
group based on U-Pb zircon ages. The Coastal Batholith of Peru potentially serves as a prime 
candidate (Figure 81), cropping out along the Western Cordillera and being formed of multi-
ple plutons of appropriate granitic lithology and dates (Cobbing and Pitcher, 1972, Cobbing 
et al., 1977, Cobbing et al., 1981: 30, 91, 103, Jailiard and Soler, 1996, McCourt, 1981, 
Mukasa, 1986, Pitcher, 1974: 54-57). The Coastal Batholith was defined by the out-pouring 
of calc-alkaline plutons in the Andean arc area during the Late Albian and the age distribu-
tions in this study correspond well with geological events associated with the Coastal Batho-
lith (Jailiard et al., 2000: 505). In particular, volcanic activity is known in central-southern 
Peru from 101-94 Ma (Jailiard et al., 2000: 505) and Soler (in Jailiard et al., 2000: 504, 510) 
proposed major plutonic pulses at 85-77 Ma and 74-69 Ma. Mukasa (1986) has suggested 
that emplacement was continuous rather than episodic for the Lima and Arequipa segment 
with the most voluminous activity occurring at 86-70 Ma, based on a study of U-Pb dated 
zircons from the super-units of the Lima, Arequipa and Toquepala segments. Soler’s pulses 
might be artefacts of a lack of data but nevertheless, volcanic activity defined by both Soler 
and Mukasa present good geochronological matches with the age distributions in this study. 
Further, emplacement occurred between 68-64 Ma, possibly accounting for the 63-66 Ma 
peak observed in Figure 80 (Jailiard et al., 2000: 513).  
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Figure 81. The Coastal Batholith of Peru and it's five segments. From Mukasa (1986: 242) and 
adapted by author.  
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Older zircon ages in this study (> 110 Ma) are likely inherited from pre-Albian/Early 
Cretaceous activity and the Proterozoic-Palaeozoic Basement (> 450 Ma) (Jailiard et al., 
2000: 487-488, 500-502, Ramos, 2009) either as individual grains or from batholith wallrocks 
or roof pendants and stoped inclusions. Grains dated to the late Eocene and younger could 
have derived from local plutons or elsewhere, having been taken up into streams draining 
from the Andes or as ash blown in from the Andes. 
7.6 Summary 
Petrological, geochemical and geochronological studies in conjunction with the typo-
logical study in Chapter 6 have all contributed to provenancing ceramic wares variously to 
Peru, Panama, Spain, Thailand and China. Table 35 presents a summary indicating ceramic 
origins and most likely origins based on the data in this chapter and Chapter 6. Notably, all of 
the Coarse Utility Ware and variant CUIII were produced in Spain and the majolica in Pa-
nama. Some Green-glazed Ware and Red Earthenware were also determined to be Panama-
nian. Red Earthenware olive jars were also sourced to Peru. Other ceramics are also likely 
from Peru: Lead-glazed Earthenware, Grit-tempered Ware, Fineware, Fine Red Earthenware 
and their respective variants and some Green-glazed Ware. The provenance of Blackware is 
still unknown but the ware is possibly Peruvian based on surface treatment. The similarity of 
chemical fingerprints of SI geochemical Group 2 sherds with Redware/CPR found in Ecuador 
and Panama also suggests that the latter might be Peruvian in origin. The petrological and 
geochemical data also show that both Panamanian and Peruvian sherds are being classified 
under the generic category Red Earthenware/Redware/CPR. 
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Table 35. Provenance(s) suggested for each ceramic type. 
Ware Provenance 
Asian Stoneware Thailand 
Blackware Unidentified, possibly colonial Spanish ceramic 
Coarse Utility Ware Spain 
Coarse Utility Ware II Unidentified 
Coarse Utility Ware III Spain 
Fine Red Earthenware Most likely Peru 
Fine Red Earthenware II Most likely Peru 
Fine Tanware Peru, Panama 
Fineware Most likely Peru 
Fineware II Most likely Peru 
Green-glazed Ware Panama, Peru 
Grit-tempered Ware Most likely Peru 
Grit-tempered Ware II Most likely Peru 
Grit-tempered Ware III Most likely Peru 
Lead-glazed Earthenware Most likely Peru 
Plain Tin-enamelled Ware Panama 
Porcelain China 
Red Earthenware Peru, Panama 
Red Earthenware II Most likely Peru 
Red-slipped Ware Most likely Peru 
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8 Pottery in Spain and the Americas: Production and 
Trade 
This chapter reviews Old and New World ceramic production for known source areas 
of sherds in the Solomon Islands assemblages. Ceramics from Spain and the Viceroyalty of 
Peru comprise part of the archaeological assemblages, distributed by the wide trade net-
works operating in the Atlantic and the Pacific during the colonial period. Here brief descrip-
tions of the development of various traditions for each area are given and the trade net-
works overviewed, with a focus on the 16th Century, to aid interpretation of the findings in 
this thesis. Ceramic production in Asia is not reviewed, as the bulk of the assemblages are 
Spanish and South American in origin, and as this thesis is concerned with colonial ceramic 
production in Peru. Rather, Asiatic ceramics are discussed in terms of the trade routes that 
led to their presence in the Viceroyalty of Peru.  
8.1 Pottery Production in Spain 
Pottery production in Spain during the 16th Century was the result of centuries of tra-
dition and varied influences (Lister and Lister, 1987: 4-120, Pleguezuelo, 2003a: 27). In Chris-
tian Spain, the pottery traditions before the 13th Century were dominated by Romano-
Visigoth influences; however, southern Spain was dominated by Islamic culture and the pot-
tery traditions drew upon Arabic influences (Lister and Lister, 1976: 1-2). Production in 12th 
Century Seville (Figure 82), the Almohade capital, included the export of amber and white 
wares and tinajas (Pleguezuelo, 2003a: 26) and during the 13th Century Seville was a large 
manufacturing centre. The pottery industry was subsidised and technological advancements 
developed including lustre ware and cuerda seca techniques thanks to its Islamic influence, 
unlike pottery manufacture of northern Spain (Lister and Lister, 1987: 72).  
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Figure 82. Places in Spain mentioned in text. 
Many of the pottery styles already prevalent in Seville continued after the Recon-
quista although the range of forms seems to have diminished after Ferdinand III attacked 
Seville in the mid-13th Century (2nd November 1248 AD) and many Muslim craftsmen moved 
to Granada (Lister and Lister, 1987: 66-69,72-4). Muslims who chose to stay under Christian 
rule were termed mudéjares, including many craftsmen and labourers (Lister and Lister, 
1987: 69). The middle of the 13th Century saw white-glazed earthenware with blue decora-
tion in southern Spain at Seville and Málaga. Majolica from Seville imitated lead-glazed me-
dium-sized domestic ceramics but decorated more new plate forms (Lister and Lister, 1987: 
74-75). By the late 13th Century Seville also dominated western Mediterranean trading out-
lets, with Sevillan products reaching Great Britain and the Low Countries (Lister and Lister, 
1987: 79-81). By the late 14th Century Sevillan pottery quality declined with fewer decorative 
and vessel forms present (Lister and Lister, 1987: 83). 
In Aragon-Cataluña after the Reconquista, Islamics were tolerated and the ceramic 
industry continued to flourish with a variety of influences during the 14th Century, including 
French and Italian styles thanks to Mediterranean links (Pleguezuelo, 2003a: 28). In 13th Cen-
tury Teruel, a centre heavily influenced by Byzantine and Sassanid themes (Pleguezuelo, 
2003a: 27-28), the production of old Córdoban green and purple over white ceramics with 
Islamic and Gothic themes were popular in eastern Spain (Lister and Lister, 1976: 1-2). The 
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Córdoban style was from the 10th Century, developing at Córdoba then the head of the 
Umayyad Caliphate, which saw a flourishing of ceramic production (1984, Lister and Lister, 
1987: 33-55), from which it spread to Toledo, Zaragoza, Málaga, Seville, Murcia, Badajoz and 
Niebla (Pleguezuelo, 2003a: 26). Important ceramic centres also included Barcelona, Pa-
terna, Manises and Valencia, Valencia with large exports to local markets as well as France 
and Italy. By the mid 14th to 15th Centuries blue painted products from these centres and 
sometimes blue and green Teruel ceramics as well as lustreware were becoming increasingly 
popular (Lister and Lister, 1976: 3-4, Pleguezuelo, 2003a: 28).  
From the 13th to 16th Centuries Granada remained an important production centre, to 
which many Islamic potters migrated during and following the Reconquista. Pottery produc-
tion was specifically encouraged by the Nasrid dynasty that held Granada and during the 13th 
Century the city was one of the most important lustreware centres, its production under-
written by the Nasrids and exported to Egypt and other European countries (Lister and 
Lister, 1987: 87, Pleguezuelo, 2003a: 27). Lustreware appears to have been imported earlier 
when the Fatimid Dynasty of Egypt fell in 1171, causing an influx of designs from that region, 
including lustreware at Murcia, Almería and Málaga, though Murcia seems to have been 
producing lustreware at the end of the 11th Century (Pleguezuelo, 2003a: 27). Lustreware 
later spread to Manises in the late 14th Century, where mudéjar potters imitated Nasrid ce-
ramics, and by the late 15th Century Manises was a prime lustreware production. By the 15th 
and 16th Centuries lustreware production was the domain of eastern Spain (Lister and Lister, 
1987: 92).  
Granada also communicated with the Seljuks and Turks and new ceramic forms de-
veloped and technological advancements were incorporated into the production processes, 
such as new moulds and jigs and the use of muffle kilns. Nasrid ceramics were so popular 
that many Christians continued to commission work regardless of the Reconquista. Nasrid 
techniques were also adopted by Sevillan potters during the 15th Century such as cuerda 
seca, in addition to more traditional production of hollow wares (Lister and Lister, 1976: 3,5).  
In 15th Century Seville, artesanias del barro or guilds already represented a variety of 
ceramic producers including olleros, ladrilleros, tejeros, tinajeros and jarreros (Avery, 1997: 
212). By this time the city’s population had swelled, comparable to the state at the end of 
the Almohade rule, and during the 15th Century in Triana, the casa de ollería expanded to 
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third in the ranks of number of men employed (Lister and Lister, 1987: 94). Taxes on goods 
shipped overland and bad roads in Spain, and Seville’s wide trade networks and position as 
the entrepot to the New World gave Seville potters the market advantage by the 16th Cen-
tury (Lister and Lister, 1976: 4, Pleguezuelo, 2003b: 113-114). Defeat of the Nasrids also led 
to an increased influence of Italian polychromes during this time and a decrease in lustre-
ware (Pleguezuelo, 2003a: 27). Encouragement of foreign Catholic immigration followed 
after the 1492 expulsion of the Jews and earlier in 1484, leading to greater influences of Ital-
ian and Flemish craftsmen (Lister and Lister, 1987: 99, 118). Renaissance techniques were 
popular by the mid-15th Century due to presence of Genoese in Seville, as were Renaissance 
tile and pottery themes, including the Genoese, Montelupo and Venetian majolica (Lister 
and Lister, 1987: 118-120, Pleguezuelo, 2003a: 30). Italian potters in the 1550s also stimu-
lated production (Lister and Lister, 1987: 137-142). Other European styles continued to in-
fluence production in Spain during the following 200 years, including those from Flanders, 
Holland, France, Italy and China (Lister and Lister, 1976: 7, Pleguezuelo, 2003a: 32).  
The discovery of the Americas had little immediate benefits for Seville but as coloni-
sation ramped up in the New World, Seville boomed (Lister and Lister, 1987: 120-124). Crude 
ceramics for local consumption continued to be made in the first half of the 16th Century. 
Sustained colonisation efforts also meant an expansion in the range of forms exported dur-
ing the earlier centuries. From the mid-16th Century trade in commodities prompted the de-
velopment of new standardised forms based on earlier Andalusian forms (Lister and Lister, 
1987: 172) as colonists required ceramics fulfilling a range of functions, rather than a few 
regionally specialised forms or common tableware. This included a range of utilitarian, do-
mestic and architectural ceramics (Lister and Lister, 1987: 126-128). The manufacture of 
containers in particular was of prime importance (Lister and Lister, 1987: 131-137).  
Early archaeological finds in the Caribbean consist of coarse storage jars, lead-glazed 
flat-bottomed basins, wide mouthed ollas and chamber pots, tinajas, mould-enhanced bap-
tismal fonts, all largely of red clay. White Guadalquivir clay persisted in forms such as plates, 
bowls, porringers, pitchers and drug jars, including both lead- and tin-glazed ceramics (Lister 
and Lister, 1987: 200, 202). The homogeneous and Andalusian character of ceramics prior to 
the 1520s was the result of the Seville monopoly over trade and outfitting of vessels, and 
immigration of Andalusians to the New World, though foreign wares did make it to the In-
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dies (Lister and Lister, 1987: 201, 219). Pre-1520s commercial shipments record the export 
of majolica, tinajas, cántaros, pilas bautismales, ollas, albornías, tablas, wall tiles and lustre-
ware (loza Valencia) (Lister and Lister, 1987: 202). Substantial amounts of non-Spanish ma-
jolica reached the Indies by the mid 1550s, largely Italian, and standardised forms of storage 
containers appeared, as did exports of Orange Micaceous ware and other pottery types by 
the late 16th Century (Lister and Lister, 1987: 209-210).  
8.2 Pottery Production in the Viceroyalty of Peru 
This section reviews pottery production in the Viceroyalty of Peru, focussing primarily 
on the 16th Century within the modern boundaries of Peru and Panama. Other production 
areas in the Viceroyalty include Ecuador, Colombia and Argentina, briefly reviewed here. The 
historical record provides evidence of pottery production in Ecuador during the 16th and 17th 
Centuries in southern highland villages including Azogues, Chordeleg, Chunchi, Santa Isabel, 
Sidcay and Sigsig, with more likely having simply gone unrecorded (Figure 83). Spanish-style 
ceramic production included both glazed and unglazed earthenware, while local indigenous 
ware also continued to be made, and characterisation studies have been carried out by 
Jamieson et al. (section 2.3) (Jamieson, 2000a, Jamieson and Hancock, 2004: 572-573).  
In Colombia, during the early colonial period (c. 1537- 1620), warfare and the pres-
ence of only transient Crown representatives meant that Spanish control over the region 
was weak (Duncan, 1998: 24). Indigenous pottery continued to be made with indigenous 
potters gradually producing Spanish styles with growing demand, leading to the creation of 
mestizo style pottery (Cardale de Scrimpff, 1989: 57, Duncan, 1998: 25, Therrien 
Johannesson, 1991). Cartegena de Indias and Popayán are known to have produced pottery 
from the 16th and 18th Centuries (Martín et al., 2007: 28-30, Therrien, 2007). Majolicas 
identified as made in Popayán include Popayán Plain, Blue-on-White, Green-on-White, 
Polychrome, Green-on-Yellow, and Brown-on-White (Martín et al., 2007).  
Schavelzon (2001, 2002) has classified a broad range of ceramics found in Argentina 
relating to the colonial period. Broadly, the ceramics consist of a pre-Hispanic-Indian tradi-
tion, European ceramics and a mixed pre-Hispanic-indigenous, European and African tradi-
tion. Guaraní ceramics have been recovered from the colonial period, including at Buenos 
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Aires, possibly originating in north Argentina, Brazil and Paraguay (Figure 83). Other ceramic 
types have been variously found at Mendoza, Córdoba, Tucumán, Salta, Sante Fe and Bue-
nos Aires, and in the Pampas-Patagonia, Uruguay, Paraguay and Brazil (Schávelzon, 2001: 
162-183, 2002: 139-143). 
8.2.1 Peru 
The first Spanish-style ceramics present in Peru would have been brought with the 
conquistadors, until demand led to local production (Acevedo, 2004: 18). Early products in-
cluded tableware and domestic items as well as utilitarian wares, such as storage jars, and 
possibly architectural furnishings (Acevedo, 2004: 19, Harth-Terré, 1957, 1958, Harth-Terré 
and Abanto, 2004[1958]), with the production of Spanish-style ceramics in Peru having be-
gun variously from the mid-late 16th Century and later in many areas. Lockhart (1968: 96-
113) compiled a list of over 800 artisans in Peru between 1532 and 1560, but no record was 
found of potters; however, this might be due to the fragmentary nature of the record. Like 
Mexico and other regions, ceramic production would have been able to take advantage of a 
long indigenous tradition of potting and the diffusion of Spanish ceramics also lead to crea-
tion of transitional-style ceramics (mixed traditions), with the incorporation of European 
technologies and practices in conjunction with the continuation of earlier indigenous styles 
of pottery and methods (Chatfield, 2007, 2008, 2010, Tschopik, 1950: 200). Many centres 
that had produced pottery pre-Conquest, such as Arequipa and Ica, developed factories to 
produce Spanish-style vessels (Figure 83) (Tschopik, 1950: 201).  
In Lima, pottery production is recorded from the mid-16th Century (Acevedo, 2004: 
24). A potter’s craft guild was registered by 1577 (Frothingham, 1969), with a denunciation 
made (1577) against olleros limeños, for the selling of loza at prices too high for the people. 
This document possibly indicates the presence of potters in Lima, but ollero also refers to 
sellers of pottery. The related documents also mention materials unavailable locally such as 
almártaga, tin, lead and powder for the mixing of glazes (Acevedo, 2004: 20). Pedro 
Fernández de Quirós stated that he stayed with a ollero amongst pots in Lima in 1605 in his 
voyage account (Markham, 1904: 176), but whether Quirós meant a potter or seller of ce-
ramics by his use of the term ollero is unclear. A later document from 1785 also mentions an 
ordinance for the potters’ guild including information on practices, materials and skills 
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(Acevedo, 2004: 20). Shipping records from the Archivo Central del Cauca, dating to the 18th 
Century, mention loza ordinaria limeña, loza de lima as well as loza from Ecuador (Martín et 
al., 2007: 31). 
Ceramics with irregular glazing were reported by Cárdenas Martin (1971, 1973) fol-
lowing excavations at Huaca Palomino dating to the late 16th to early 17th Century. This in-
cluded plates, cups, most decorated on the interior with blues and greens of various tones 
and some yellow, over backgrounds with a light greenish tint. Brown and black were also 
reported, with motifs including curved lines, single or double, and spots (Cádenas Martin 
1971). Botijas and various domestic ware with a green glaze were also reported from Huaca 
Tres Palos, and those recovered from Avenida Emancipation might be related (thin green 
glaze, similar to Huaca Tres Palos finds), the latter site also having contained tripods/kiln 
furniture with similar residue (Mogrovejo Rosales, 1996: 34). Rice proposes that some of 
Cárdenas Martin’s finds at Huaca Palomino could be Panamanian and Mexican rather than 
Lima products (Rice, 1997a: 177) and Cárdenas Martin has reported that likely Puebla and 
Panamanian ceramics were recovered at Huaca Tres Palos (Cárdenas Martin, 2002: 353). 
Flores Espinosa (1981: 326) also noted the presence of majolica during excavations at 
Casa Osambela, similar to Panamanian majolica but with a different paste. Casa Osambela 
was a Dominican Ministry, with contexts from the mid-16th Century to 1807. Early Colo-
nial/Transitional Period ceramics with pre-1600 contexts (first half of the 16th Century) in-
cluded indigenous cooking ware, L1-2 plain white/greenish glazed ware and milky-light green 
glazed ware, and internally glazed ceramics (Flores Espinoza et al., 1981: 40-41, 49-50). Ce-
ramics relating to the Colonial I period (middle of the 16th Century to 1746) included two 
types of loza potentially Peruvian-made: blue on white (L-3) and Polychrome over green (L-
5), with apparently different paste colours to Panamanian sherds, the former similar to Pe-
ruvian-made azulejos (Flores Espinoza et al., 1981: 34-46,52). Rice suggests that based on 
illustration, these ceramics are probably Panamanian (Rice, 1997a: 177). Although a chro-
nology has not been created, Acevedo has developed a set of colours used in various areas 
of Peru at different times (Acevedo, 1986: 25-27). However, for Lima the workshops and 
kilns associated with this manufacture have not been located (Torres, 2011). 
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Figure 83. Places in the Viceroyalty of Peru mentioned in text, with insert of places in 
Ecuador mentioned in text. 
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The potters in Lima as in other parts of the Viceroyalty of Peru included Spaniards, 
but a large proportion were Andeans and slaves (Acevedo, 1986: 20, 2004: 19, 24, Rice, 
2013b: 259). In 1554 architectural glazed furnishings were supplied to small chapels, possibly 
produced in Lima (Harth-Terré and Abanto, 2004[1958]) and the production of domestic 
crockery and tiles, and pipes is likely (Acevedo, 1986: 20). The Jesuits were also involved in 
the production of pottery in various areas during the 17th Century, such as La Calera 
(Acevedo, 2004: 25). Dumps from the peripheries of Lima from the 17th Century yielded ce-
ramics and bricks (Av. Bolivia and Paseo de Agua) (Mogrovejo Rosales, 1996: 26,27, 35). In 
the sierra of Lima, earthenwares produced in Huarochirí also provided ceramics to Lima dur-
ing the colonial Period from at least the 17th Century (Miasta Gutierrez, 1985). 
In Cuzco, manufacture of Spanish-style ceramics is known to have begun by the late 
16th Century (Stastny, 1986). Historical research has revealed a 1588 record of the supply of 
loza, including glazed wares (Cornejo Bouroncle, 1960: 247-249). Oberti Rodríguez (1999) 
records 16th Century majolica with green and black/brown-coloured designs. During the of-
fice of Viceroy Toledo, kilns and brick making were also recorded in Cuzco (Acevedo, 2004: 
24). Contisuyu ware sherds recovered from the Moquegua Valley and analysed using INAA 
(Chapter 2) have been suggested as originating in Cuzco, with ceramics similar to Mas Alla 
Polychrome found at Aqnapampa, near Cuzco (Rice, 2013b: 263). Based on chemical similar-
ity, this suggests that Mojinete ware could have also been produced in Cuzco (Rice, 2012a). 
In the Ica Valley potteries developed by the early 17th Century, producing storage ves-
sels for the local viticulture industry (Tschopik, 1950: 201), with one workshop historically 
known to have been setup in Pisco by 1641 by Antonio López from Talavera, who started 
working in Lima with tiler Juan del Corral and produced glazed botijas in green and brown 
(Acevedo, 1986: 21, 2004: 20). A similar situation occurred in the Moquegua Valley, where 
local potting industries developed to support the local vineyards (Rice, 1994, 1996, 1997a, 
1997b, Rice and Smith, Rice and Van Beck, 1993, Smith, 1991, 1997a). Moquegua developed 
an active wine industry with Spanish occupation from the mid-16th Century, with products 
supplying workers at the Oruro and Potosí mines (Rice, 1996: 188, 1997b: 456, Smith, 1991: 
57). An earthquake in the 17th Century led the region to be unable to compete with those in 
Nazca, Ica and Pisco regions and their large trade with Lima and external markets, thanks to 
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their proximity to ports near Callao. As a result, southern Peru viticulture focussed on more 
local/regional consumption such as the Lake Titicaca and mining areas (Rice, 1997b: 458).  
Survey and excavation of the Moquegua Valley as part of the Moquegua Bodegas Pro-
ject (Rice, 1994: 326) revealed a number of kilns likely used to fire botijas based on waster 
finds, particularly at Locumbilla, with smaller kilns likely used for calcination (Rice, 1994: 
328-329, 336, Smith, 1991: 201-219). Pre-1600 deposits revealed only a few sherds, includ-
ing Panamanian and Andean glazed sherds (Mas Alla Polychrome (Contisuyu ware) and Cor-
regidor Polychrome (Mojinete ware)) (Rice, 1997a: 175). Early contexts also revealed Cuy 
Plain, Plain Coarse Earthenware, Painted Coarse Earthenware and Red-slipped, mechero 
ware and botijas (Smith, 1991: 273-274). Post Early Colonial to 1900 ceramics showed that 
Andean glazed sherds outnumbered imported finds, with coarse earthenwares comprising 
the majority of assemblages from all excavations (Rice, 1997a: 178, Smith, 1991, 1997a: 
169). 
Santiago de Pupuja in Pucara was probably also a centre of ceramic production, as 
well as Guadalupe and Cajamarca (Acevedo, 1986, Stastny, 1981: 99, Tschopik, 1950) . By the 
late 18th Century Pupuja was manufacturing  loza comparable to Talavera (Tschopik, 1950: 
202). Arequipa was also an area of production, including botijas and majolica, with the prices 
of loza regulated in the 16th Century (Acevedo, 1986: 21, Stastny, 1981: 99, Tschopik, 1950). 
Kauffman has also made reference to Amazonian transitional period ceramics, glazed and 
decorated with crosses (Kauffman Doig, 1997, Mogrovejo Rosales, 1996: 13). 
Transitional ceramics are also known from the north coast of Peru, particularly in La 
Libertad and Lambayeque (Acevedo, 2004: 20,194, Mayer, 1983, Stastny, 1986: 8). They 
have been recovered from San Miguel de Piura and in the Chamán and Zaña Valleys. There 
are also records from 1566 to 1567 that document olleros on the north coast (Acevedo, 
2004: 22-23). Early colonial ceramics from the north coast ceramics include Chimú-Inca de-
signs with glazes from the second half of the 16th Century and which have been studied by 
Geoffrey Bushnell (Bushnell, 1963, Mogrovejo Rosales, 1996: 17). This type of pottery has 
recently been categorised as part of El Proyecto Arqueologica de Zaña Colonial, called Early 
Green-glazed ware, found in La Libertad, with the glaze possibly resulting from the direct 
application of powdered lead ore or a lead ore-water mixture (VanValkenburgh: pers. 
comm).  
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8.2.2 Panama 
Panama Viejo was founded in 1519 and probably began producing pottery in the mid-
late 16th Century, until the sacking of the city in 1671 by Henry Morgan (Figure 83) (Rovira, 
2001: 291). Panama majolica (Polychrome) was originally suggested by Goggin (Goggin, 
1968: 163-165) as a Lima product, but kiln excavations and those of domestic contexts have 
since shown these majolicas to be Panamanian. George Long participated in the excavation 
of three trenches in Panama Viejo, establishing a technical seriation for majolica and classify-
ing Panama Plain, Panama Blue on White and Panama Polychrome (Long, 1964, 1967). Later 
Panama Blue was also identified as a Panamanian product (Deagan, 1987). All types have a 
red-brick fabric with a tin-based glaze. Kilns were reported as a short distance from the city 
(Long, 1964, Rovira et al., 2006: 106). Neither of the two kilns were intact but pottery re-
trieved from the area showed that saggars, pins and tripod clay supports were used, with 
pottery undergoing a two-step firing process (Long, 1964: 104-105). 
Rovira (1997, 2001) has used sherds from stratified contexts to develop a chronologi-
cal production sequence for majolica at Panama. The earliest pottery made at Panama Viejo 
appears to be Panama Plain, which is the only type present in late 16th Century contexts and 
was produced until 1671 (Jamieson, 2001: 48-49). Panama Polychrome and Blue on White 
appear to have been manufactured from the start of the 17th Century. Panama Plain has a 
grey to greenish glaze; Panama Polychrome has brown, blue, green and sometimes yellow 
motifs painted over a plain glaze background, including floral or linear designs; Panama Blue 
on White has a cobalt based paint over a white background glaze (Rovira, 2001: 294-297). 
Panamanian majolica has been found all over the South American colonies, including sites in 
Peru, Bolivia, Guatemala, Chile, Ecuador, Colombia and Venezuela (Jamieson, 2001: 50-54, 
Rice, 1997a: 176, Rovira, 2001: 297-299, Smith, 1991, Van Buren, 1993, 1997, 1999), but 
production detail seems to be invisible in the historical record (Rovira et al., 2006: 108) 
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8.3 Trade in the 16th Century Viceroyalty of Peru 
Spanish colonial trade between the newly conquered Inca state and other areas of 
the Americas began soon after conquest and likely consisted initially of those items neces-
sary to establish Spanish society, namely, Hispanic goods unable to be procured in the new 
colony. The first few years of the colony were tenuous, a period of internal division amongst 
Spaniards and persistent conflict with indigenous populations restricting trade (Borah, 1954: 
2-7, 64). Records indicate that early trading ventures included trade with New Spain, such as 
Hernán Cortés’ shipment of arms, armour, ammunition, horses, European trees and cattle, 
followed by more luxury goods later (Borah, 1954: 80-88). Spanish goods also came to Peru 
through Panama, from the transatlantic trade network, and later goods from Asia reached 
the region with the colonisation of the Philippines (Schurz, 1918, 1939). 
8.3.1 Goods from Spain 
As trade became more regular many Spanish goods filtered into Peru from Panama, 
which received goods through transatlantic trade. Spanish goods shipped to the Americas 
were largely agricultural in the first half of the 16th Century, later followed by other manu-
factured goods (Avery, 1997: 156, Parry, 1990: 123). Ships and transatlantic shipments to the 
New World increased in the mid-16th Century with greater immigration placing more de-
mand on Spanish imports (Lister and Lister, 1987: 121, Padrón, 1992: 126). Goods initially 
came from Cadiz but by 1503 Seville dominated trade as the administrative head and home 
to the Casa de la Contratación de las Indias and the Consulado (Comellas, 1992: 57-63, 
Padrón, 1992: 60-65,125-126, Salmon, 1971: 119). 
Goods from Spain reached the Americas through the Carrera de las Indias. During the 
first years ships sailed for the New World without the protection of a convoy but war with 
France necessitated protection of the ships and by 1521 squadrons patrolled the Peninsula, 
Canaries and Azores and at times accompanied vessels to the Caribbean (Comellas, 1992: 
177, Phillips, 1986: 9-10). By 1526 convoys were in use, though until 1543 without total de-
fence, as most of the time they were only escorted between Spain and the Canaries, Azores 
and Cabo San Vicente. (Lorenzo Sanz, 1980: 275-276, Padrón, 1992: 127). From 1543 to 1554 
generally the convoy left Seville annually and split upon reaching the Caribbean for New 
Spain, Tierra Firme and Panama (Figure 84). Defended two fleet systems were established 
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with some regularity by 1564, consisting of a New Spain and Tierra Firme fleet (Lorenzo Sanz, 
1980: 276-277, Padrón, 1992: 127, Phillips, 1986: 11). In 1575 the Armada de la Guardia de 
la Carrera de las Indias was created, protecting fleets all the way to Tierra Firma and trans-
porting treasure (Lorenzo Sanz, 1980: 352-355).  
The New Spain fleets headed to Veracruz, Honduras and islands leaving officially in 
April/May but in practice usually in July, reaching the Caribbean in August and Mexico in 
September (Padrón, 1992: 127-128, Phillips, 1986: 11). The New Spain fleet usually wintered 
in Veracruz, leaving for Havana in May or June (Phillips, 1986: 12). From 1520 to 1561 stops 
were also made at the lesser Antilles and later at Cuba and Santo Domingo before Veracruz 
(Comellas, 1992: 180-183). The Tierra Firme fleets left for American ports in March to May, 
reaching Cartagena in June and then travelling to Nombre de Dios/Panama, arriving in Au-
gust (Padrón, 1992: 127, Phillips, 1986: 12), reconnoitring with the New Spain fleets at Ha-
vana for the return trip (Parry 1990: 134-135). This fleet was smaller, containing more dried 
goods (Usher 1932:210). The division of trade goods was split 40% each for New Spain and 
Tierra Firme and 20% allocated to the islands (Comellas, 1992: 183). Goods reaching Nombre 
de Dios were shipped over the Isthmus, which included both a river and road route, the road 
tricky by mule and the river susceptible to pirates (Ward, 1993: 58). Other ships also accom-
panied the Tierra Firma fleet, though not on the same schedule (Phillips, 1986: 13, Ruiz de 
Azua 1992:191, Parry 54). 
At Cartagena word was sent to the Viceroyalty of Peru to begin transporting goods 
from Lima to Nombre de Dios (Portobello from the late 16th Century) (Phillips, 1986: 12). The 
treasure fleets of Peruvian silver were vital links in 16th Century trade within the Viceroyalty 
of Peru. Once silver from Potosí was ready for shipment, the silver was transported overland 
to Arica during April, where after about 10 days it was shipped by sea to Callao. The ships 
remained there for about 20 days while merchants finalised their business before making 
the voyage to Panama in late May. From Panama, the silver and other exports were shipped 
to Portobello. Goods from Panama and other colonies returned with the vessels, a longer 
more arduous sea voyage with a stop at Paita before reaching Callao (Clayton, 1975: 2-4). 
Their transport to Panama was organised by the Peruvian Viceroy, whereas the shipment 
overland in Panama came under the charge of the Governor of Panama (Lorenzo Sanz, 1980: 
73). 
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Figure 84. Places in the Americas mentioned in text. 
The types of ships used in the Carrera were diverse but restricted to Spanish vessels, 
with a cedúla in 1579 prohibiting foreign vessels to enter the Americas with Spanish cargo 
(Lorenzo Sanz, 1980: 295). Wintering in the islands incurred maintenance costs and caused 
rapid aging of the vessels, which happened faster in Caribbean than European waters due to 
wood worm. The wear and tear on vessels meant that it was rare for a ship to make the trip 
more than four or five times, some ending their service in the Indies conducting inter-
American trade (Comellas, 1992: 180-183). 
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From the Americas, the fleets brought back gold, silver, precious minerals and metals, 
cochineal, pearls, silk, indigo, ginger, skins/hides, sugar, palo brasil, palo de tinta or eque, 
palo Campeche, palo largo or calzafracia and pala pequeño or de China, orchilla, rubia, sar-
saparilla, cane, cedar, ebony, mechoacán, cañafístula, guayacán (or guayaco or palo santo), 
balsam, lapiz lazuli, chillies, tallow, copal, linen, cotton, and in the 17th Century also cacao, 
coffee and tobacco (Comellas, 1992: 173-174, Lorenzo Sanz, 1979: 440-443, 473-509,545-
626, 1980: 11-51, 168-276, 431-586). 
Formalised registries/shipping manifests appeared by the mid-16th Century (Avery, 
1997: 164). Provisions and trade goods were typically from Seville and surrounding Andalu-
sia but non-Spanish items also arrived in the Americas, including through illegal trade (Avery, 
1997: 165, Lynch, 1981: 174-176, Padrón, 1992: 121-125). Seville traded with other areas of 
Spain and Europe, importing many goods with the exception of agricultural products, con-
sumed these goods or sent them to the Indies (Pike, 1961: 22). From the late 16th Century to 
the early 17th Century the exports from Spain included wool, textiles, hardware, naval stores, 
paper, wheat and cereals, olives, vines,  and almacenes (Lorenzo Sanz, 1979: 464-469, Lynch, 
1981: 167, 201). During the 16th Century, wine was ranked first in volume in items shipped to 
the Americas and second in value only to cloth (Lorenzo Sanz, 1979: 427). Wine from Seville 
was highly praised, whereas wines from outside of Seville were only imported on the pay-
ments of a duty, and these were also shipped to the Indies along with other products such as 
wheat, sugar, honey and fruits (Pike, 1961: 23). Textile production was a major industry of 
Seville and much cloth was exported from the area (Comellas, 1992: 130-131, Lorenzo Sanz, 
1979: 427-428,433-440). Textile production was permitted in the Americas after 1548 due to 
demand and French cloth, such as Rouen and Angeos cloth, dominated textile export from 
Spain during King Philip II’s reign. Rouen and Angeos cloths were the most commonly sold 
because of their quality, leaving every year in great quantities (Lorenzo Sanz, 1979: 445-447). 
Flemish textiles also went to the Indies, along with other items including tablecloths, nap-
kins, also cheeses, butter, holandas; while English fabrics and other goods also entered the 
market (Lorenzo Sanz, 1979: 457-458). Soap and gunpowder were also big export items 
(Lorenzo Sanz, 1979: 433, Pike, 1961: 3-4) and slaves were sent (Lorenzo Sanz, 1979: 511-
542). Products from the Canaries were exported to the New World as early as Christopher 
Columbus’ voyages, embarked when the fleet stopped there en route to the Antilles 
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(Lorenzo Sanz, 1980: 302-305). The desire to recreate familiar lifeways led to clear exchange, 
precious metals and other goods in return for European items otherwise unavailable 
(Comellas, 1992: 155-157).  
Storage containers in particular were a ubiquitous export to the New World. Packag-
ing included botijas, jarras, jarretas, botas, pipas, barriles, cuartones (Avery, 1997: 179). 
Botijas were largely used for olive oil, although other goods were also shipped within them, 
such as capers, olives, dates and chickpeas. These storage jars are variously described 
archaeologically as olive jars/botijas, jars, tinajas, anforas, anforitas, with botijas also known 
historically as botija peruleras, botija regulares, botija de arroba y quarta, botija de media 
arroba, botija de a quarta and botijuelas (Avery, 1997: 89-90, Lister and Lister, 1987: 134) 
These jars were reused in the Americas in buildings and as storage containers (Lister and 
Lister, 1987: 217). Wheat was predominantly shipped in wooden containers, and wine in 
jarras until the late 16th Century when botijas also became preferable. Empty botijas were 
often exported along with wine pipas and filled with wine upon arrival (Lister and Lister, 
1987: 135). The term botijas peruleras to describe olive jars began appearing in documents 
after 1542, seemingly to describe jars shipped to Peru. The term appears in reference to 
wine and was also used for vinegar (Avery, 1997: 201-202, Rice, 2012b: 224-225). A Royal 
Ordinance of 1552 limited the amount of water stored in ceramic storage jars (tinajas), with 
at least two thirds of water to be stored in unused pipas but tinahuelas continued to be used 
as water storage. Tinajas were also used to transport wine and tomatoes, ranging in size 
from 40-80 gallons (Avery, 1997: 91). European majolica does not appear to have been 
bound explicitly for Peru, based on historical research (Chatfield, 2007: 124), but probably 
filtered in from other American ports. 
Of the common Spanish provisions of the late 16th Century - wine, water, olive oil and 
vinegar- water in the late 16th to 17th Century was stored primarily in botijas, as were wine, 
olive oil and vinegar. Later, pottery was also used to store chick peas, olives, anise, pickles, 
honey, mustard, capers, and sugar, as well as wooden containers. Tar, pitch and grease were 
also stored in ceramic and wooden containers (Avery, 1997: 196-198). Many commercial 
goods were shipped in olive jars including wine, olive oil, vinegar, brandy, honey, olives, rai-
sins, capers, almonds, dates, pitch, soap and gun powder (Avery, 1997: 187). Wooden con-
tainers were dominant in the first half of the 16th Century but by 1583 wine was commonly 
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shipped in botijas along with wooden containers (Avery, 1997: 189). Wine was exported to 
Nombre de Dios and Honduras in olive jars but in wooden containers to Veracruz and other 
islands. Avery suggests that the size of pipas and barrels were prohibitive for mules on Pa-
nama roads and Honduras, encouraging the use of olive jars (Avery, 1997: 217). Olive oil was 
preferably shipped in botijas from the 16th to 17th Centuries, specifically the half arroba 
botija (Avery, 1997: 190-192). Olive jars were also commonly used to ship vinegar in the 15th 
to 16th Centuries along with wooden containers (Avery, 1997: 193). Other commercial ex-
ports packed in ceramic storage containers included honey, hazelnuts, some rice and tuna, 
goma and myra, linseed oil, sweet almond oil (?) and aceite de mata (mastic tree oil?); 
wooden containers were preferred for olives, capers and almonds, although olive jars were 
also used. Chickpeas were rarely stored in pottery (Avery, 1997: 194-195). Food was also 
packed in earthenware containers such as botes and cazuelas (possibly lebrillos). Botes 
tended to be used for special items like spices, conserves, medicines (as did jarros de barro) 
and rose-sugar, and was a high shouldered full-bodied jar. Drug storage was most commonly 
associated with the albarelo (Lister and Lister, 1987: 128-129). 
8.3.2 Goods from the Americas 
Years of shipbuilding and seafaring along the Pacific coast of the Americas by the 
1530s enabled Peru to connect with other American colonies, which greatly facilitated trade, 
although not until the establishment of Crown control did trade increase beyond a trickle 
(Borah, 1954: 1, 8-21). Of particular importance to the supply of the new colony (Viceroyalty 
of Peru) was the Mexico-Peru trade. Unfortunately, the shipping records for trade between 
Mexico and Peru are fragmented in the 1560s to 1580s, and although regular shipping took 
place in the 1550s (Borah, 1954: 63-65), most shipping records for Peru from 1555-1580 are 
non-existent (Borah, 1954: 93). In fact, trade related documents for the 1500s are not avail-
able from Lima archives (Borah, 1954: i).  
The Mexico-Peru trade started after conquest, although there was not direct sea 
communication until 1536 when Hernán Cortés ventured to trade with Peru, sending aid to 
Francisco Pizarro including arms and ammunition, some of which were sold to colonists. 
Cortés again sent ships to Peru in 1537/1538 with cargo intended for sale in Lima and likely 
other ports such as Puerto Viejo, La Puna and Piura (Borah, 1954: 2,10-21). By the 1530s 
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Cortés was piling up wheat, biscuit, pork, sugar and cheese, which he also shipped to Pa-
nama c. 1538/1539 (Borah, 1954: 18). Earlier maritime communication was extant between 
Panama and Peru, particularly through Diego Almagro’s resupplies to the conquistadors, 
which included some Mexican products (Borah, 1954: 8). After 1539 a few ships sailed be-
tween Mexico and Peru each year and by 1542 ships were leaving Huatulco laden with 
quince, pear, peach and apple trees for Peru (Borah, 1954: 19). Civil war led to difficult mari-
time trading with ships from Mexico embargoed by Viceroy Mendoza by 1546 (Borah, 1954: 
20-21). The initial scarcity of European goods in Peru and the civil war meant that from 1530 
to 1550s the prices for imported animals and foodstuffs were high (Borah, 1954: 80). Cortés 
continued trading ventures during the 1550s, shipping passengers, manufactured goods and 
foods: tallow, quince, sugar, pitch tar, mules, cheese, meat, garlic and onions (Borah, 1954: 
37-62). As goods from Europe failed to meet demand due to cost, distance, transportation 
and lack of storage in tropical environments, New Spain and later other colonies, including 
the Philippines, came to be significant suppliers (Borah, 1954: 81, Ward, 1993: 58). 
The trip down the South American Pacific coast was slow. From April to September 
central parts of the coast experienced south winds blowing parallel to it, giving a prevailing 
southeast wind at distance from the coast. Central America, southern Mexico and to a lesser 
extent northern South America had uncertain low force winds, frequent and potentially 
long-lasting, making for slow travel south but faster travel northwards until the calms of the 
Gulf of Panama. The opposite was true from September/October to April. Travelling south 
during the good season meant hugging the coast and cutting across the Gulf of Panama but 
during the poorer season travelling south was navigated by parallel/latitude using a fish 
hook course (Borah, 1954: 29-33).  
Goods produced within the American colonies flowed into and from Peru during the 
16th Centuries through entry points along the west coast. From Realejo, Nicaragua, pine 
pitch was a common import during the late 16th to early 17th Century, with pine tar and res-
ins sent to Callao by the 1540s. Pitch was used for caulking ships and in the production of 
wine containers along the Peruvian coast. As the Viceroyalty became more self-sufficient 
naval imports from Nueva Segovia also became important (Radell and Parsons, 1971: 304). 
Wheat production began in New Spain in the 1540s, with Puebla Valley an important pro-
duction area, as well as New Granada and Oaxaca and by 1539 had been in production in 
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Peru (Madariaga, 1947: 136, Parry, 1990: 103), with Peruvian wheat exported to Panama 
and Venezuela (Padrón, 1992: 76). By 1550 thousands of bushels of wheat and maize were 
being harvested per annum in Peru (Romero, 1949: 179). In New Spain, from 1540 to 1560 
European style production of sheep, milk, cloth and clothing were able to meet local de-
mands, along with other such as sugar, indigo, salt, cotton and maize, and the surplus of 
products such as sugar, clothing, silk and furniture, was exported along with specie (Borah, 
1954: 83, Lynch, 1981: 219-222). New Spain during the 16th Century exported a wide variety 
of items: cloth (linen, silks, taffetas, broadcloth, damasks), yarns, tapes, ribbon, thread, tow-
els, napkins, blankets and quilts dyed in cochineal; clothing: shoes, doublets, jackets, cloaks, 
gloves, drawers, hats; dyes, furniture, chests, jars, snuffers, scissors, clocks, toilet articles, 
hairnets, jewellery, trinkets, looking glasses, tools, knives, augers, scales, needles, buttons, 
leather goods, religious paraphernalia, books pencils, paper, instruments, slaves, flour, 
honey and wax (Borah, 1954: 86-87).  
Peruvian wine became a major export in the 16th Century, with the first wine taxes in 
1551. Historically, vines were introduced in Española in 1503 and in Peru in 1549 la Gasca 
reported a number of vines (Lorenzo Sanz, 1979: 468). Chile and Brazil also produced wine, 
first taxed in 1555 and 1601 respectively. During the 16th Century, Peru was the only place 
outside Andalucía that produced wine in quantity for export (Parry, 1990: 103) - in 1531 all 
ships to the Indies were meant to carry wine and olives from Spain, and when Nazca, Ica, 
Paspaya and Arequipa became successful producers, the planting of vines in the Americas 
was banned. The first textile factory in Peru in 1545 was in the Jauja valley, and others in 
Chimbo in Quito, Cajamarca and Cuzco became important in the 16th Century; in New Spain 
Mexico and Puebla de los Angeles were also important, Puebla producing from 1539 
(Lorenzo Sanz, 1979: 437). Peru was also a major exporter of specie (this has been covered in 
detail by other authors and will not be recounted here) and mercury from the 1560s, and in 
some instances also exported llama (or related products), animals and plant stock and pota-
toes (Borah, 1954: 88,93). Borah records a range of professions of passengers entering and 
colonists within Peru during the late 16th Century that suggests the possible existence of 
various industries/products made within Peru during the late 16th Century, including glass-
makers, confectioners, stocking-makers, booksellers, printers (the press was first brought to 
Lima in 1579), tanners, hatmakers and miners (Borah, 1954: 37-62, 73-80). 
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Borah’s (1954: 80-88) study of goods shipped from Mexico to Peru from the middle to 
late 16th Century does not indicate any glazed pottery reaching Peru but jars are noted and 
archaeologically excavations have revealed both unglazed and tin- and lead-glazed ceramics 
from this period. Goggin (1968: 217) reported an export contract for Mexican majolica (15 
boxes of Puebla Loza) for Peru in money and 900 pounds of tin in return, dated 1654. Like 
Spanish pottery, glazed and unglazed ceramics made in the Americas would have filtered 
down the Pacific coasts and there is also evidence of its manufacture within Peru, goods that 
would also have been exported.  
The Manila Galleon trade began in the 1570s, with shipments importing Chinese silk, 
porcelain, lacquered boxes and more to the Americas (Borah, 1954: 94). The first ship ar-
rived with goods to Acapulco, which rose to be one of the principal ports of New Spain 
(Borah, 1954: 116). Direct trade was initially possible from the Philippines to Peru by 1579, 
with ships sent in 1580 and 1581 to Callao, although the second was the only ship to arrive, 
laden with silk, porcelain, wax, iron and spices (Borah, 1954: 117, Schurz, 1918: 394-395). 
The trade was so successful that it threatened the Portobello galleons. This was stopped in 
1582, with no sale of Galleon goods permitted in Peru, though Viceroys permitted trade of 
Asian goods through New Spain. A direct ship was sent by Viceroy Cañete (of Peru) in 1590 
to the Philippines but this was seized by the Portuguese (Borah, 1954: 118). The rules against 
reshipment to Peru were ignored by merchants and officials, with customs levied on re-
exported items to Peru, as if they were legal. This led to the issuing of another cédula in 
1587, though trade of other goods between colonies was allowed. The cédulas had largely 
no effect and trade continued. In 1591 reshipment was again allowed but banned again in 
1593, as well as the use and sale of goods outside of New Spain (Borah, 1954: 119-120, 124).  
Smuggling operations were large in the Viceroyalty of Peru, as was illicit trade in the Indies, 
which saw a range of non-Spanish cargo enter the American markets (Lorenzo Sanz, 1980: 
123-146,333-342, Padrón, 1992: 129). In 1597, Velasco reported the hiding of illegal cargo in 
Church shipments, including those of the Holy Inquisition. This and other reported illegal 
operations indicate the cooperation of officials at all levels (Borah, 1954: 124-125). Further 
attempts to restrict trade resulted in a complete ban of trade between colonies in 1631, last-
ing into the 18th Century, with ships travelling between Callao, Panama, Guayaquil, Nicara-
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gua to Acapulco ordered in 1621 to stop travelling on to Acapulco (Borah, 1954: 126-127, 
Schurz, 1918: 398).  
Mexican and Peruvian merchants benefited enormously from the Manila Galleon 
trade (Schurz, 1918: 389).  Mexican merchants not only operated from Mexico where they 
purchased goods but increased profits by making purchases at Manila, excluding manileño 
middlemen. Similarly Peruvians were not restricted to the Americas, using representatives in 
Manila, able to legally participate in trade and financially supported to the point that other 
merchants could not compete with them. At times merchants would travel directly to the 
Philippines to make purchases (Schurz, 1918: 391). The goods from the Philippines and Asia 
beyond competed in the Peruvian market against European imports, often in short supply 
due to lacking or late Atlantic fleets, and accidents on hazardous long-distance routes. The 
Chinese goods offered merchants good returns, being in abundant supply and cheaper to 
purchase, and when secured in New Spain offered a shorter shipment distance encountering 
less danger from enemies of the Crown (Borah, 1954: 121). European items continued to be 
imported, as the Philippine trade could neither provide all desired nor needed items, such as 
paper and oils (Borah, 1954: 122). Specie was one of the largest exports to the Philippines 
from Peru, ending up in the hands of Chinese merchants, much to the complaints of Seville 
merchants (Borah, 1954: 124). 
In the late 16th Century the Manila Galleons route was typically run by two ships of 
300 tonnes each. By 1604 the system became that of two ships of 200 tonnes each. The New 
Spain–Peru route was also under restrictions, permitting three ships at 300 tonnes each per 
year and not direct transport of specie (Borah, 1954: 124-127). The prohibitions around 
Asian goods were also skirted in the 17th Century by the confiscation of such goods and the 
subsequent public auction, a loophole which was banned in 1617, when the confiscated 
goods were then sent to Spain (Borah, 1954: 126-127). Bans on goods on all trade routes in 
both the Pacific and Atlantic likely had little to no effect on provisioning of the fleets to the 
West Pacific, with illicit trade continuing regardless of said bans. 
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9 Discussion 
In this chapter, provisioning patterns within various categories, such as fleet (ship) 
composition, personnel, and goods, are discussed and related to historical context and 
where possible, other aspects such as landscape learning and prior knowledge. Further, the 
provenance of provisions with respect to patterns of provisioning across all categories is also 
discussed, as are the results of ceramic studies in relation to historical archaeology in Peru, 
colonial potting and trade in 16th Century Peru, and material culture. 
9.1 Provisioning 
Care must be taken when comparing provisions across the six voyages studied in this 
thesis, as some expedition records paint more detailed pictures than others. Historical and 
archaeological biases must be considered, particularly where considerable archaeological 
evidence exists for only one expedition and provisioning information is otherwise completely 
reliant on historical information. For example, it is difficult to gauge the extent to which 
medical supplies were provisioned and available, they were not normally recorded in voyage 
accounts, though are found in the fleet inventories, particularly those pertaining to Álvaro de 
Saavedra Cerón’s and Pedro Fernández de Quirós’ fleets. Personal items, such as clothing, 
personal grooming items and trinkets are also inconsistently recorded, if at all, depending on 
the type of historical document, and thus difficult to evaluate across the six voyages. Like-
wise, religious paraphernalia, the reflection of Catholic beliefs that permeated the Spanish 
control of the New World and an expression of the evangelist nature of colonist activities, is 
not consistently recorded across all voyages. For example, Quirós’ evangelistic bent lends to 
a long list of religious items compared with the other fleets, which is no indication that the 
other five fleets did not also carry some, all, or more than the items listed as part of Quirós’ 
fleet. Nevertheless, some general commonalities can be observed and are discussed by cate-
gory below. Furthermore, although these items have been placed within categories, some of 
the provisions could belong to multiple categories. For example, knives could be used as 
weapons, part of food preparation and consumption and/or any other task to which they 
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found a purpose (Rodgers, 2003: 190), often recorded as items used in gifting and trade with 
indigenous populations. 
9.2 Fleet Composition 
All of the ships forming the six fleets reviewed in this thesis appear to have been con-
structed on the Pacific coast of the Americas. Ships were first built on the Pacific coasts in 
the Gulf of San Miguel, Panama, after Balboa crossed the isthmus (Borah, 1954: 38). Ship-
building on Pacific coasts originally derived from the need to transport slaves from Nicaragua 
and goods from Peru and by the 1530s a significant shipbuilding centre was established at 
Realejo, Nicaragua. Later, shipyards developed at Alanje, Veragua; Iztapa, Guatemala; Aca-
jutla, El Salvador; Acapulco, Huatulco, Tehuantepec, and La Navidad, New Spain; and La Puná 
and Guayaquil, Viceroyalty of Peru (Ecuador) (Radell and Parsons, 1971: 301). Realejo was an 
important supplier of ships during the 16th Century, producing vessels for the Peruvian coast 
as well as New Spain, and Manila galleons until c. 1585 (Radell and Parsons, 1971: 303). By 
the late 16th Century, the threat of pirate attacks and cheaper shipbuilding in the Philippines 
(compared with New Spain) slowed ship construction at Realejo (Radell and Parsons, 1971: 
305-6). 
Guayaquil became an important ship-building centre for South America during the 
mid-16th Century, providing ships for the defence of the Viecroyalty of Peru (the Armada del 
Mar del Sur) (Bradley, 1979: 155), and by the 17th Century most ships for the Southern Pa-
cific were constructed in the Viceroyalty of Peru (Hamerly, 1982: 310). Lockhart (1968: 116) 
notes that there is nothing in Peruvian records to suggest ship building in Guayaquil before 
1557. The Guayaquil hinterland was highly valued for its high quality timber and readily ac-
cessed waterways, with the indigenous population and slaves providing labour (Clayton, 
1975: 18-19). Iron and metal fittings were imported from Spain and the vessels were de-
scribed as having straight sides and wide hulls, “ugly by European standards” (Clayton, 1975: 
19). Timbers from this region were also exported to the southern Peruvian coast for use in 
building construction, particularly Lima, as well as other products of Cuenca and its sur-
rounding regions (Clayton, 1975: 9). Ship construction also took place in Callao, with some 
vessels built of the imported Guayaquil timber, although Guayaquil remained the main cen-
tre during this period. For example, the galleys Santa Maria and Santisimia Trinidad in 1588 
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(Bradley, 2009: 20,23) and the Santa Ana de los Reyes, a small coastal craft, built in 1593 
(Bradley, 2009: 24), were all constructed with timber from Guayaquil in Callao for the de-
fence of the South Seas. 
Álvaro de Saavedra Cerón’s fleet was constructed at Zacatula (Stuessy Wright, 1951: 
3-4), New Spain. Although Hernán Cortés professed the excellence of the craftsmanship, the 
leaks in the capitana suggests otherwise, and with ship building only newly established along 
the coast, it is likely that construction left much to be desired. Ruy López de Villalobos’ fleet 
was constructed at Iztapa (Noone, 1983: 212-215), whereas Miguel López de Legazpi’s fleet 
was built at La Navidad (Sharp, 1961: 7). Records indicate construction of at least one vessel 
in Alvaro de Mendaña y Neira’s second fleet at Guayaquil, the capitana, San Gerónimo 
(Markham, 1904: I, 108). Chief pilot Gallego in his account stated that the capitana of Men-
daña’s first fleet, the Los Reyes, was made for navigating the coasts of Peru (Kelly, 1967: 88), 
and another reference by Leza implies that Quirós’ ships were built in the Viceroyalty of 
Peru, or at least the capitana (Markham, 1904: 394). For all three Southwest Pacific fleets, 
repairs and other preparations were carried out at Callao. The pattern of ship provisioning 
and departure points indicates that colonisation fleet organisers took advantage of existing 
American centres of shipbuilding and ports, buying ships locally primarily due to cost and 
access, although some ship components would have been specifically imported from Europe. 
In the case of the Southwest Pacific expeditions, organisers tended to take advantage of 
ships already built to create a fleet, rather than building all of the ships specifically for the 
voyage. 
Most expeditions consisted of at least two naos/galleons – in the case of Villalobos, 
four naos. The nao developed in the Mediterranean and was designed to maximise cargo 
capacity while also being armed, whereas the galleon developed as a hybrid between the 
caravel and nao (Scott-Ireton, 1998: 33). The galleon was used for a variety of purposes, in-
cluding warfare. Some 16th Century documents use nao and galleon interchangeably, though 
by the second half of the 16th Century the galleon had acquired distinctive features and was 
a common vessel for colonisation efforts (Scott-Ireton, 1998: 36-37). Saavedra Cerón’s fleet 
is the exception to this stereotype, consisting of only two caravels and one brigantine, likely 
related to the early developmental stage of shipyards along the Pacific coasts. The caravel 
was a useful fishing and transport craft, also used for discovery and exploration, although 
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not necessarily designed for the latter purposes (Phillips, 1986: 226, Scott-Ireton, 1998: 30-
33). A record relating to Mendaña’s first expedition states that ships larger than caravels 
were preferred for the fleet, or at least for the main ships (Kelly, 1967: 5). This indicates that 
by this point the necessity of ships larger than caravels to withstand the distance and condi-
tions and to carry the required provisions, which indicates that fleet organisers had learned 
enough to comprehend the long distances involved and dangers better weathered by larger 
vessels. Based on provisioning we see this is likely the case from Villalobos’s expedition. 
Each fleet was also composed of at least one smaller sailing craft. In the case of Men-
daña’s 1560’s expedition, a brigantine was constructed to explore Southwest Pacific once 
the fleet had reached the region. Frigates, galliots, bergantines, brigantines, 
pataches/zabras/lanches were ships suited for the exploration of coasts. The practice of 
bringing smaller exploratory craft was well in place due to earlier exploration in the Ameri-
cas, where smaller crafts were used to explore shores and inlets, and areas potentially dan-
gerous to larger vessels (Scott-Ireton, 1998). Their presence is in keeping with the 1563 ordi-
nance that two smaller vessels of no more than 30 people were to be taken to explore inlets, 
cross the bars of rivers and pass over shoals. In Mendaña’s capitulations (second expedition), 
two bergantines were to go with the fleet (Kelly, 1971: 64), and the frigate and galliot were 
likely intended to fill these roles. 
The smaller fleets in terms of total number of ships appear to correlate with voyages 
where colonisation was more of a secondary aim. This includes Saavedra Cerón’s fleet, made 
up of two caravels and one brigantine, and Mendaña’s first expedition comprised of two 
galleons, with a brigantine made upon reaching the Solomon Islands. Other voyages were 
comprised of at least four ships, at least two of which are naos/galleons. The exception to 
this appears to be Quirós with a fleet of only two galleons and one patache even though his 
aims were primarily those of colonisation, Hispanisation and evangelisation. This might be a 
reflection of funds, availability of vessels and/or the push for quick voyage preparation in 
1605; the Viceroy of Peru considered this expedition expensive to prepare in the Viceroyalty 
(Peru) in comparison with other ports like Manila, also closer to the voyage endpoint (Kelly, 
1966a: 24-27).  
Estimating total tonnage for each fleet is difficult, especially where some ships’ ton-
nages were not recorded and where accounts of tonnage differ. If we estimate tonnage for 
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ships where no capacity was recorded based on contemporary ships, and take the most con-
sistently recorded tonnages as estimates where ships’ tonnages differ, the smallest fleet 
capacity corresponds the Saavedra Cerón’s voyage, and the largest to Legazpi’s. This is as-
suming that the capitana was always the largest ship, as seems to be the case where all ship 
tonnages were recorded in a fleet, and that the smaller crafts such as brigantines were only 
30 to 40 tonnes. Lockhart (1968: 115) notes that the largest galleons or ships generally had a 
capacity of 300 tonnes but smaller craft were more common, with a “ship” anything over 60 
tonnes. The remaining fleets were probably similar in total tonnage, roughly around 500 
tonnes possibly more, except Quirós’ fleet. The latter is very difficult to estimate. The galle-
ons of Mendaña’s first fleet appear to have had larger capacities than those of his second 
fleet, but the inclusion of the frigate and galliot may have compensated for this. 
There is some indication of specialisation within the fleets. Diego de Prado y Tovar’s 
relation of the Quirós expedition indicates that the capitana held the bulk of the water, 
powder, arquebuses and other arms (Stevens, 1930: 89). Luíz Váez de Torres also noted that 
the capitana held the barter goods, tools and medicines (Stevens, 1930: 233). For Men-
daña’s second fleet, records indicate that calves were held on both the capitana and the 
frigate (Markham, 1904: 20, 128), and the capitana appears to have held the bulk of the wa-
ter (Markham, 1904: 35). Testimonies following the capitana’s return from the Southwest 
Pacific also indicate that many or most of the military men and provisions were lost when 
the Santa Isabel (almiranta) disappeared (Kelly, 1973: 13-29), supported by knowledge of 
the vessel types: galleons and naos were designed to hold large amounts of cargo and the 
San Gerónimo and Santa Isabel would have held a vast amount of the provisions. It also fur-
ther supports the idea that a settlement would have been possible at Pamua however short-
lived it might have been. Armaments and munitions were also mainly kept on the galle-
ons/naos in all fleets. This reflects the need to protect the greater number of stores and 
people within these vessels and is common for these ship types, including their association 
with warfare, as opposed to the smaller exploratory crafts. In Legazpi’s instructions (Bernal, 
1965: 11-40, Real Academia de la Historia, 1886: 145-200), once some of the 300 arquebuses 
from the royal stores were handed out, the remainder were to be stored in the capitana and 
the almiranta; the same for the shields and armour. The artillery, arms, ammunition and 
barter goods in general were also to be held largely in the capitana and almiranta, and it was 
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also noted that these items were to be distributed amongst the ships according to capacity 
and the men in each vessel (Bernal, 1965: 13, 16). Generally, the capitanas also appear to 
have held more people than the other ships in the fleets, a function of ship capacity. 
9.3 Personnel 
In his analysis of Spanish colonisation, Kicza (1992: 248) writes that “entrada mem-
bers came from a wide range of social backgrounds, with the vast majority from the broad 
middle sector of Spanish society. All types except the upper nobility and the desperately 
poor were represented, with generally a higher proportion of urban dwellers than country 
folk”. This certainly appears to be the case for all of these voyages. Those individuals with 
familial ties to the organisers and leaders of these expeditions also held higher positions 
within the fleet. A general description of leaders/captains cannot be blindly applied. Al-
though the leaders were from the upper to middle classes of Spanish society, the previous 
experiences of the men differed considerably. Saavedra Cerón had military and governing 
experience, and both Villalobos and Quirós had nautical skill, the latter a pilot on Mendaña’s 
second voyage. Mendaña himself appears to have had very little experience before his first 
voyage, the post given to him by his uncle, though certainly the reverse was true by the time 
of his second voyage. Legazpi too had no nautical skill but his diplomatic/administrative abili-
ties appear to have compensated for this during the voyage. In fact, nautical skill was not 
something considered necessary for these captains although it did help and where present 
was praised, but it seems that the ability to lead (Noone, 1983: 166) and connections to voy-
age organisers helped to prompt these men to lead expeditions. Only Mendaña and Quirós 
had the benefit of personal landscape learning from previous voyages to the same region. In 
the other voyages this was compensated for by the presence of men from earlier voyages, 
such as Urdaneta in Legazpi’s fleet, and the gathering of information from earlier expedi-
tions, including sea charts. The inclusion of those with experience in earlier voyages to the 
West Pacific greatly enhanced prior knowledge of the region, equipping the fleets with more 
detailed ideas of the perceived environment and route conditions. 
The number of colonists on all six voyages differs bimodally, with counts showing that 
numbers from 100 to 160 or 350 to 400 were the norm. The smaller numbers of 100 to 160 
people appear to correlate with voyages where colonisation, though included as an end goal, 
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was more of a secondary aim, and are also related to ship capacities. These voyages include 
Saavedra Cerón’s and Mendaña’s first expedition, which were also the first ships to venture 
into their respective Pacific regions from the New World. Quirós’ expedition is the exception 
to this, comprising a smaller group than might be expected based on the other voyages. Per-
haps voyages to this region had lost their lustre after the disastrous last voyage of Mendaña 
and/or perhaps a smaller group was hoped to be more manageable, given Quirós’ experi-
ence of Mendaña’s second expedition and its vast array of people. In the case of Mendaña’s 
second voyage, the capitulations outlined how many people were to take the voyage. The 
first expedition was to consist of 300 men, including 50 married men with their wives and 
children, and a second voyage was to consist of 200 men (Kelly, 1971: 62-72). The number of 
colonists provided by Mendaña and Quirós is certainly in keeping generally with this original 
order.  
The voyage efforts in all but one case were very much gender specific. With the ex-
ception of Mendaña’s 1590s expedition, all voyages to the West Pacific were comprised of 
men. This harks back to the earliest voyages to the Americas, in which women followed once 
settlements were in the process of being established. Unlike previous expeditions, Men-
daña’s incorporation of women and families as colonists was new, and an indication of ex-
pected permanent colonisation, that is, that it was possible and that it would be achieved. 
The correlation of permanent settlement and women was even pointed out by local chief 
Tupas during Legazpi’s stay on Cebú, who commented that he did not believe the Spanish 
would stay because they did not bring women with them (Sharp, 1961: 182). Instructions to 
Legazpi noted that women were not to be taken on the fleet with the exception of some 
servants (Bernal, 1965: 17). The presence of women and families were vital steps in the es-
tablishment of Spanish settlements and familiar Spanish lifeways, although that did not 
mean that colonies would fail without female colonists. Many Spanish colonies in the Ameri-
cas developed without initial inclusion of European women. Perhaps the desire to present 
the familiar from the outset of settlement was an impetus for Mendaña in his selection of 
colonists: by providing immediate familiarity within the new settlement, perhaps he con-
ceived that the colony would be more likely to succeed. The presence of women undoubt-
edly affected provisioning associated with gender specific items, particularly personal items 
– records to which we are not privy. The same can be said of the greater numbers of colo-
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nists in the fleet compared with Mendaña’s first voyage, in that more provisions were neces-
sary and the expectation of permanent settlement for so many and so varied a collection of 
colonists required more food stores and items that would permit the longevity of the set-
tlement. 
Of the ethnic/racial make-up of the colonists, many men with ethnicities/nationalities 
recorded appear to be from Europe, largely Spain. Lockhart (1968: 114) notes that most 
seamen came from Spain, particularly coastal regions. Other nationalities are also repre-
sented, including Portuguese, Greeks, French, Flemish, Italian and those from the New 
World. Although the word “Spanish” has been used throughout this thesis as a blanket term 
to describe the colonisation fleets/voyages and processes because of their links to Spain, it is 
of course the case that many other nationalities, and a range of races and ethnicities were 
involved in colonisation processes. Although forbidden to enter the New World, recorded 
non-Spanish Europeans were commonplace in these voyages, and naturalisation processes 
and special permissions existed that allowed them entry, aside from illegal immigration 
(Lorenzo Sanz, 1979: 48-102). The presence of Portuguese pilots was particularly common-
place in the Americas (Borah, 1954: 68-69). Lockhart (1968: 114-115) suggests that foreign-
ers/non-Spanish-indigenous groups in Peru were not uncommon during the conquest pe-
riod, and were specialised, intimately linked with sailing. Noone (1983: 274) suggests the 
poor appeal of some Pacific voyages might also have led to the rounding up of foreigners.  
No indigenous New Spanish men were recorded on Saavedra Cerón’s voyage; rather 
the personnel appear to have been European. This might reflect the short time span be-
tween conquest and voyage departure, although such individuals might also have been un-
recorded. There are men of mixed races, indigenous and other foreign non-Europeans re-
corded in the other voyages; possibly a reflection of the longer period of colonisation at voy-
age provisioning points before departure. Social bias is clearly seen in the instructions to 
Legazpi to not take women, indians and those of African descent, except a select few as ser-
vants (Bernal, 1965: 17). It is notable that many servile positions were filled by Africans, mu-
lattos, mestizos and indians on the West Pacific fleets. Beyond this role there are some in-
sights into the functions they filled on the voyages. In Mendaña’s first fleet, it seems that 
those of African descent performed roles including those of mariners and soldiers, often at 
the front of fleet-indigenous engagement. Their actions in such situations were also praised, 
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but nevertheless, the underlying social distinctions are ultimately clear. For example, after 
the ambush and massacre of men collecting water at Guadalcanal, the soldiers in the group 
were buried separately, probably because of class and race (Amherst and Thomson, 1901: 
51-52, Kelly, 1967). Africans and those of African descent were also recorded as slaves, 
blacksmiths, barbers and trumpeters, with one a criollo from Santo Domingo; mulattos as 
servants and soldiers; and mestizos as soldiers of Peru and servants, one from the Rio de la 
Plata (Kelly, 1967: 252-256, 1969: 345-354). A slave brought by Ortega on Mendaña’s 1560s 
fleet is recorded as being as good as a soldier, and having helped to make the brigantine and 
charcoal for the forge (Kelly, 1969: 345-354). As to the roles of Indians, aside from other ser-
vile roles, a donado is recorded as participating in Quirós’ fleet, a role that would have 
meant that the Indian male, Francisco, served the friars in the fleet but without taking vows 
and was free to leave at any time (Kelly, 1964, Markham, 1904: 128-129). In the same voy-
age African cooks are also known (Kelly, 1966b: 286). Slaves are also recorded, both Africans 
and mulattos (Kelly, 1964: 32). The colonist manifest lists of Mendaña’s second voyage to 
the West Pacific also broadly reflect the social roles/status of various individuals of various 
ethnicities and relationships commonly held in Peru and New Spain. In Mendaña’s second 
expedition for example, Indians, mulattos and Africans hold servile roles – with the excep-
tion of one Spanish maid (Kelly, 1965b: 399-409). 
Colonists of various technological expertises also formed part of all colonisation fleets 
and the provisions affiliated with their skills. Although not listed in the tables in Chapter 4, 
there were the inevitable roles of pilots, bosuns, camp masters, treasury officials and cap-
tains and so on that filled the ranks of the crew. Phillips (1986) and Pérez-Mallaína (1998) 
have explored positions commonly held on Spanish ships during the 16th Century and their 
roles. Some of these were not only useful for eventual settlements but also for the maintain-
ing of vessels and men at sea. For all voyages at least two priests were recorded, except for 
Saavedra Cerón’s fleet. This was not only aimed at the spiritual health of those in the fleet 
but also evangelisation efforts, symbols of religious colonialism structures, along with reli-
gious objects. Each of these areas was necessary for the guidance and maintenance of the 
fleet and establishment of settlement, part of the intricate web of expectations, landscape 
learning and prior knowledge. 
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9.4 Goods 
9.4.1 Foodstuffs 
For most voyages, enough victuals for one year were provisioned, with the exception 
of Legazpi’s fleet, provisioned for two years. The latter greater provisioning was not linked 
only to the numbers of personnel, but rather also Urdaneta’s planning, particularly in rela-
tion to determining the return route east across the Pacific. The foodstuffs most consistently 
recorded across all West Pacific fleets are (in at least four fleets): water, wine, oil, vinegar, 
biscuits, bread, meat (bacon, beef and other meat), flour, cheese, beans/legumes, and con-
serves/preserves/jams. Other items commonly recorded were (in at least two fleets): honey 
and treacle, chickpeas, almonds, salt, sugar, lard, and fish. Other items recorded for various 
voyages include: cloves, nutmeg, ginger, pepper, mace, cinnamon, saffron, rice, garlic, rai-
sins, maize flour, lard and potentially millo and borona. Many of these items were selected 
not only due to cultural preference and/or availability but also due to storage considerations 
aboard ships. Dry items were less prone to spoilage from water, were lighter and contrib-
uted less volume, and salted items or those with high acidity or sugar were less likely to spoil 
(Rodgers, 2003: 39). Rodgers (2003: 45) has also observed that many of the provision lists of 
Iberian vessels are similar regardless of ports of call, indicating the strong roles of Iberian 
culture. Commonly rationed foodstuffs during the Hapsburg period were biscuit, water, 
wine/cider, salted pork/ham, dried beef, salted fish, cheese, rice, broad beans, chickpeas, oil 
and vinegar (Phillips, 1986: 96-97). In fact, these foods as well as bread were variously re-
corded as daily rations for most West Pacific voyages, where such records have survived, 
except rice. Other items, such as garlic, onion and peppers were not normally rationed or 
rationed sparingly (Phillips, 1986: 96-97). Some foods were also typically restricted by social 
status, such as conserves for the upper classes (Rodgers, 2003: 86), and others normally for 
the officers and the sick, which  included candied and dried fruits, rice, sugar, almonds, fresh 
chickens and eggs (Phillips, 1986: 97, 187). 
The majority of these items are typically European. That is, their origins are European 
and represent Spanish lifeways, such as wheat, wine and oil, coined by Super (1988) as the 
“Mediterranean trilogy”. Many of these species associated with the above foodstuffs were 
imported into the Americas, some available locally from as early as Saavedra Cerón’s voyage, 
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and both the historical documents related to Villalobos and Legazpi’s fleets indicate that 
wheat products were sourced in New Spain. The 16th Century breeding and slaughter of 
animals such as cattle, sheep and pigs is well-known in Mexico (Super, 1988: 49). Many 
European species were quickly transplanted with varying success to New Spain (Earle, 2012: 
69-75). Cortés transplanted many Old World taxa to New Spain shortly after conquest, in-
cluding sugar, wheat, grapes and cattle, with the prices for pork and meat dropping in Mex-
ico City by the end of the 1520s, due to the abundance of cattle and pigs (Super, 1988: 27). 
Cattle had also taken off by the 1520s in Española (Super, 1988) and could have potentially 
provided any shortfall in provisioning Saavedra Cerón’s fleet. Only five years after conquest, 
in Mexico City, prices were set for cabbages, lettuces, radishes, broad beans, carrots, turnips 
and other European species (Coe, 2005: 239). By the 1530s, prices were set for cheese and 
milk in Mexico City (Coe, 2005: 232), and confectioners were first mentioned in Mexico City 
in 1527, selling conserves, sugar and candied almonds (Coe, 2005: 238). Wheat was intro-
duced to New Spain in the early 1520s and by 1530, wheat was abundant in the Valley of 
Mexico, with attempts to establish European kilns by 1525 and bread sales a state monopoly 
(Earle, 2012: 71, Super, 1988: 34, 36).  
With respect to the Southwest Pacific voyages, many of the recorded foodstuffs are 
linked to industries thriving in Peru at the time, indicating a local origin for many goods aside 
from recorded instances of goods deriving from Peru (Cárdenas Martin, 2002: 347-352). 
Sugar, cattle, horses, mules, asses, goats, pigs, sheep, chickens, domestic pets, wheat, olives 
and grapes amongst other animals and plants were long introduced into Peru, with four 
sugar mills in operation by 1549 (Clayton, 1975: 8, Padrón, 1992: 71-80). Further, there were 
flour millers in Peru in 1539 and by the end of the 16th Century Peru exported grapes, flour, 
olives and cepas amongst other items to Panama (Padrón, 1992: 76).  
The wealth of local production/industries in Peru is easily seen when viewed from 
major centres of production, such as mining cities (Lynch, 1981: 235). Major mining areas 
like Potosí were able to be supplied from surrounding regions, including food, animals, tex-
tiles, with areas of Peru sustaining vineyards and orchards and producing wine, vinegar, 
wheat, maize, sugar cane, melons, vegetables. Goods were brought in from Arica, such as 
grapes, fish, sugar and preserves; from Cuzco, apples, sugar and preserves; fish and salt were 
brought in from Chuquito and Callao. Wheat from Chile was also imported, though expen-
9 Discussion 
247 
sive, while sheep and cattle also came from Paraguay, Buenos Aires and Tucuman, supple-
menting the local supply of llama and alpaca meat (Cobb, 1949).  
The textile, flour, wine and olive industries flourished in the 16th Century. The wine 
producing areas of Ica and Moquegua, for instance, had experienced big booms during the 
mid-16th Century, with legislation to restrict production as early as 1569 a testament to its 
booming trade (Rice, 1997b). Wine could have been locally-made and procured for the 
Southwest Pacific voyages, although Quirós’ fleet was provisioned with at least some Span-
ish wine. The wine was very probably also from Ica, Pisco or Nazca rather than Moquegua, 
which supplied southern Peru. At least some, if not all, wine was imported for Saavedra 
Cerón’s fleet and probably for Villalobos’ fleet, and both sourced locally and imported for 
Legazpi’s fleet. Associated with wine production, vinegar probably followed this trend. Olives 
and olive oil were probably imported as they were for the contemporaneous voyage of Tris-
tan de Luna (Rodgers, 2003: 60). Olive trees grew well in various parts of Mexico and Peru, 
but never met local demands completely (Earle, 2012: 75). Sugar was also probably pro-
duced in sufficient quantity in New Spain by the mid-1500s that it did not need to be im-
ported at that time for voyages (Rodgers, 2003: 62). It is the establishment of local industries 
and their quantity and quality of products that determined the provenance of supplies, with 
trade supplementing the short fall.  
Although potentially grown locally and in some cases recorded as sourced locally, 
these foodstuffs nevertheless represent a typically European diet, most probably to trans-
plant European foodways and maintain European affiliations, although it is possible that 
European foods were reinterpreted in indigenous, creole and other systems (Jamieson and 
Sayre, 2010). The transplantation of food was important to the Spanish colonisation process, 
as both a way to unify and keep separate Spaniards and indigenous populations (Earle, 2010, 
2012). The presence of European diet represents not solely an aspect of assumed European 
superiority but also of European anxieties; it was believed that European foods could protect 
Europeans from New World environmental factors, such as climate (Earle, 2010: 690-693). 
Wheat and (grape) wine in particular were staples of the European diet, although not every-
one in Spain was able to eat these foods, and important in Catholic rituals, such as the 
Eucharist, and as such symbolic of Christian Iberia (Earle, 2010: 699-700, 2012: 59-61). In 
1518, the treasurer in Española, Gil González Dávila, emphasised the supply of wheat and 
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wine as the most important factor to the colony’s survival, and the Crown stipulated that 
colonisers should be given these vital foodstuffs (Earle, 2012: 67). 
The exception to European plant species is the presence of maize seeds and maize 
flour, derived from plant species indigenous to the Americas and adopted early by Europe-
ans. Spanish colonists quickly adopted New World foods into their diet, especially those that 
fell into European food categories, such as maize and beans; those that had “unique and 
desirable qualities”, such as sweet potatoes and cacao; and those foods that were cheaper 
substitutes for more expensive Old World foods (Coe, 2005: 27-65). Not all of these foods 
would have been consumed by all social classes, and none replaced Old World foods com-
pletely (Rodgers, 2003: 43-44). Even though indigenous foods were consumed by Europeans 
and criollos, complaints as to the unsuitability of indigenous foods persisted, which were tied 
up in not only effects on the body, but also religious doctrine (Earle, 2010: 698-706, 2012: 
127-153). Earle (2010: 712) suggests this as symbolic of the colonisation process, with colo-
nialism relying on the “dream of unity combined with an insistence on distance”. Maize was 
imported into Europe and cultivated in Spain as early as the late 15th Century (Coe, 2005: 
15),  and in the Americas was quickly adopted by Spanish colonists, though largely as a grain 
for the poor. By the 1570s, maize and cassava bread were among the most common food 
rations for sailors making the Atlantic crossing (Super, 1984: 60). It is possible that some of 
the bread taken to the West Pacific was made from maize, cassava and/or potatoes, as often 
these types of bread, other foods made from them, or these foods alone were simply re-
corded as bread (Earle, 2012: 149). There is at least one reference to maize flour with regard 
to Quirós’ voyage (Kelly, 1964: 234). In Legazpi-related documents there is reference to ma-
zamorra (Real Academia de la Historia, 1886: 35, 1887: 65). Mazamorra was a mix of biscuit 
crumbs stewed with garlic and water, a last resort to feed a ship’s crew and passengers 
(Phillips, 1986: 164, Rodgers, 2003: 176). This term is also used for a dish known in the 
Americas as one made of corn, but the context of the document indicates the former: the 
mazamorra was made of biscuit, beans and chickpeas. References to mazamorra were also 
made in documents concerning Mendaña’s second expedition and Quirós’ voyage, also with 
the former context (Kelly, 1964: 234, 1973: 74). Quirós’ reference also states that the ma-
zamorra was made from both wheat and maize flour (Kelly, 1964: 234). Tortillas amasadas 
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and gachas (for the sick made from honey and butter/lard and presumably flour and water) 
were also reportedly made during Mendaña’s second voyage (Markham, 1904: 105, 107). 
9.4.2 Gifts/Trade Goods 
Indigenous gift/trade items have a long tradition in colonisation efforts in the Ameri-
cas beginning with Christopher Columbus, which included beads, caps, bells and pottery 
(Längström 1966: 50, Lister and Lister 190-198). Common objects for the express purpose of 
gifts and bartering/trading included beads, coin and hats and clothing but other items were 
also commonly used including mirrors, scissors and even ceramics. In the Crown instructions 
to Viceroy Castro (Viceroyalty of Peru) regarding discoveries (August, 1563), a list of recom-
mended merchandise is provided, including: scissors, combs, knives, axes, hooks, coloured 
bonnets, mirrors, bells and glass beads (Kelly, 1967: 249). The most typical items recorded 
for the West Pacific fleets are: beads, bells, hats and bonnets, clothing, cloth, combs, 
mirrors, knives, iron and scissors. Foodstuffs were also given to indigenous people, and 
coinage was also taken with the express idea of trade by some fleets, including that of 
Legazpi. Personal items were often also traded by colonists, for example, Legazpi’s men in 
Guam. These items were not all originally conceived or provisioned as trade items and many 
more personal items than recorded were probably used in this capacity. Some of the gifts, 
such as the mirrors, cloths, bells and beads, likely had origins outside New Spain and Peru. 
Venetian centres of production were sources of glass beads for the New World, along with 
the Spanish, Italian, French, German and Dutch centres. The beads reported from (modern) 
Peru and Nueva Cadiz (modern Venezuela) are largely seed varieties, likely from Iberia 
(Deagan, 1987: 156-164). Mendaña-related records (first fleet) state that some of the beads 
provisioned were from Spain (Kelly, 1967: 96,230); the bead found at Pamua (second fleet) is 
possibly from Spain but the origin is unknown. Cloths were a common Atlantic export (sec-
tion 8.3.1) and cloth such as Rouen cloth would have been imported into the Viceroyalties, 
and readily available in local markets. Other cloths and clothes were likely locally-made and 
in some cases recorded as such, including clothes of New Spain taken on Legazpi’s voyage, 
and the cloths and clothing made in New Spain taken by Saavedra Cerón. By the mid-1530s 
and 1540s, textile manufacturing in New Spain was a large industry, including the production 
of silk, but there was always a demand for imported cloths, which could also have been ob-
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tained by the fleets in the local markets (Bazant, 1964, Borah, 1943, Boyd-Bowman, 1973). 
Given that the textile industry was already well-developed in Peru from Mendaña’s first voy-
age (section 8.3.2) it is highly likely that many of the cloths, blankets, clothes and other tex-
tile items would have been locally-made. Chinese taffeta is recorded for Quirós’ fleet, likely 
reaching Peru through the Manila Galleon trade. 
9.4.3 Navigational Instruments 
Many navigational instruments appear to have been imported from Europe, doubt-
less from Saavedra Cerón’s voyage through to Quirós’ voyage, even though they were not 
always recorded as such. For Legazpi’s, Quirós’ and Mendaña’s (first) voyages, navigational 
instruments were imported from Europe. Not all instruments were recorded consistently 
across each voyage but we can infer a likely set based on the above voyages, though proba-
bly incomplete: charts, astrolabes, compass needles, writing paraphernalia (ink, stylus, paper 
and books), theodolites, cross staves, hour-glasses and watchglasses. Most expedition 
organisers had access to navigational charts based on voyages before them and/or men who 
had previously travelled routes marked on earlier charts, evidence of prior knowledge and 
landscape learning of routes: Saavedra Cerón’s fleet included men from Loaísa’s voyage and 
access to Magellan’s maps; Villalobos also had access to Magellan’s maps; Legazpi’s men 
included those who had previously gone to the West Pacific, including Urdaneta who 
accumluated a great knowledge of the routes and conditions to be expected in the Pacific. 
Mendaña had no ealier maps with his first fleet, only the estimates of Sarmiento de Gamboa 
as to direction of travel. Mendaña’s second voyage however benefited from his first, 
although the map Quirós was ordered to draw lacked detail, as did Quirós’ fleet benefit from 
his tour as pilot on Mendaña’s second expedition. 
9.4.4 Musical Instruments 
The incorporation of musical instruments in Spanish fleet provisions to the Americas 
dates back to the first voyage of Columbus (Landström, 1966: 50). The most common in-
strument taken to West Pacific was the drum, recorded for all voyages accept Saavedra 
Cerón’s and Villalobos’. This could indicate a lack of recording rather than the absence of the 
instrument. The Southwest Pacific fleets also included an overlap of instruments, with those 
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taken on at least two of the three voyages including the flute, fife and the vihuela (a type of 
guitar). A trumpet and a clarion were also taken on Mendaña’ first and second voyage, re-
spectively, and bagpipes were provisioned for Saavedra Cerón’s voyage. All of these instru-
ments are European, imported into the colonies until the skill to make them was present in 
the colonies, when imported and locally-made instruments would have been available. It is 
not known if these items were imported or made locally with respect to each voyage. Lock-
hart’s (1968: 96-113, 243) list of over 800 artisans in Peru between 1532 and 1560 includes 
20 instrument makers and it is possible that European instruments were made in Peru and 
taken on the Southwest Pacific voyages. Similarly, in Mexico, in 1568 an ordinance for musi-
cal instrument makers of the City of Mexico, along with other trades, indicates the develop-
ment of an instrument-making industry, possibly supplying instruments for Legazpi’s fleet, 
maybe even Villalobos’ (Stevenson, 1952: 92). Earlier documents (c. February 1527) reveal 
shop allotments set aside for musical instrument makers along the northern sector of the 
Plaza Mayor in Mexico City (Lister and Lister, 1982: 1, 3), although whether or not Saavedra 
Cerón’s bagpipes were from New Spain is unclear. Given that Saavedra Cerón’s fleet left in 
October of the same year as these documents it is possible that the music stores were not 
yet operating. Possibly, Mexican-made instruments were available for provisioning in Peru 
for the Southwest Pacific voyages, with instruments included in Borah’s (1954: 86-87) list of 
items exported from Mexico to Peru during the second half of the 16th Century. 
9.4.5 Tools /Animals/Other Items 
Tools and related items, timber and tents, were all items commonly brought on colo-
nising expeditions for the establishment of new settlements and the maintenance of the 
vessels. Spades, axes, hatchets and knives were all typically recorded items, as was fishing 
gear. Stocks and fetters are also noted in most voyages, doubtless reflecting the recognition 
of the need for order and punishment, particularly when dealing with difficult, potentially 
mutinous groups, common on long-ocean going voyages. Where cooking items were re-
corded they all appear to be copper, though the presence of wooden items cannot be dis-
counted, particularly for ordinary crew (Rodgers, 2003: 189). Copper cooking vessels such as 
cauldrons were recorded in contemporary literature as necessary for ships’ galleys, and were 
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preferred due to lack of breakage, unlike ceramics, and resistance to corrosion (Rodgers, 
2003: 3, 135). 
The types of storage containers taken are also similar across all fleets: wooden and 
ceramic containers appear in all sets of provisions. Where ceramics were recorded, it was 
typically in relation to ceramic function. This means that the historical record is only part of 
the total reflection of ceramics on the fleets and the roles they performed, shown by the 
analyses of the Solomon Islands ceramic assemblages, which reveal a greater variety of 
forms and functions than the associated documents. Botijas were the most commonly re-
corded ceramic types, related to storage, particularly of water, although other ceramic ves-
sels such as jarros, cántaros and vasijas were also recorded as storage vessels. In the Atlantic 
trade records analysed by Avery, water in the late 16th to 17th Century was stored primarily 
in botijas, as were wine, olive oil and vinegar (Avery, 1997: 196-198), and this is reflected in 
the West Pacific fleet records. Pipas, cuartones and barrels were also recorded as water and 
wine storage containers in these records. Non-foodstuffs stored in containers included 
pitch/tar in jarros, letters and seeds in botijas, and gunpowder in botijas and barrels. 
Seeds were taken on five expeditions as a way of providing future crops, noted for all 
the Southwest Pacific voyages and Villalobos’ and Legazpi’s fleet. In the case of Mendaña’s 
second expedition, breeding animals were also recorded. Animals were probably also in-
tended as fresh food sources on the voyage, with the exception of rats, dogs and cats, and 
were also predominantly recorded with respect to the Southwest Pacific voyages. Men-
daña’s capitulations outlined what animals were to be taken on the journey, namely, cows, 
lleguas, mackerel, goats, sheep and pigs. Of these, calves have been found in the voyage- 
related texts, whereas others may have simply gone unrecorded. Doubtless, along with the 
recorded cockroaches there was also a raft of other unwanted pests, including rats.  
The animals recorded are similar in composition to those animals considered the pri-
mary domestic animals in the New World based on archaeological evidence, that is, “cattle, 
pigs, sheep, goats, and chickens” (Reitz, 1992: 84). Settlements usually attempted to estab-
lish the familiar quickly, including domestic animals/food sources, with integration of local 
food supplies dependent on the nature of the individual settlement (Reitz and Scarry, 1985). 
The fleet animal compositions are a reflection of earlier landscape learning in the Americas. 
This of course does not discount the expectation of adopting foodways indigenous to the 
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West Pacific, a common practice in the studied colonisation voyages. Animals such as dogs 
and cats were probably included for company, but potentially also to deal with rodents on 
the ships, and the former potentially useful in clashes with natives (Kelly, 1965a: 181). It is 
unknown whether or not the dogs of the Southwest Pacific fleets were indigenous to South 
America or elsewhere. Notably, horses were absent in all six voyages. Most likely this is due 
in part to the poor survival rates of horses on long ocean-going voyages, as well as the large 
quantities of water they consumed. Fresh water is a precious resource on long maritime 
voyages and necessary to the survival of would-be colonists. On the San Jeronimo, sent to 
resupply Legazpi’s fleets, the Pericons brought a horse but the crew complained that it drank 
too much water and this probably in part led to the killing of the animal allegedly by the 
crew (Sharp, 1961: 117). 
9.5 Arms, Armaments, Artillery and Munitions 
Falconets, versos/pedreros, and medio sacres were recorded variously as part of the 
West Pacific voyages, versos the most commonly recorded. Typical arms included swords, 
arquebuses, muskets, escopetas and associated munitions (e.g. matchcord, shot, flask and 
powder), as well as shields, lances, pikes, staves, halberds, machetes, daggers and knives. All 
arquebuses and muskets seem to be matchlocks, with flintlocks not becoming popular until 
later in the 17th Century. The terms for firearms could also be confused, with some authors 
of the time applying arquebus indiscriminately to fire arms, others to a lighter gun than the 
musket (Peterson, 2000: 13). Around the beginning of the 17th Century, the term was used 
increasingly to mean wheel locks rather than matchlocks (Peterson, 2000: 13). Musket re-
ferred to a heavy military gun, matchlocks in the 16th and 17th Centuries (Peterson, 2000: 
14). Some of Legazpi’s artillery was cast in New Spain, and for the Southwest Pacific voyages 
we also have records variously for artillery and shot moulds, as well as for Saavedra Cerón’s 
voyage, indicating at least some local manufacture. Lockhart’s (1968: 96-113, 243) list of 
artisans in Peru (c. 1532 to 1560) includes smiths such as black- and swordsmiths, as well as 
powder manufacturers, indicating that it is possible some of the artillery, arms and ammuni-
tion were made in Peru. Recycling of artillery from junked ships is also likely for each voyage, 
and was recorded for Legazpi’s expedition. 
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Crossbows were also present in Saavedra Cerón’s, Legazpi’s and Mendaña’s first fleet. 
By the middle of the 16th Century in Europe, crossbows were being superseded and this was 
translated to the Americas, but crossbows are also recorded at Santa Elena during the mid 
1500s, potentially continuing in use in relation to hunting (Peterson, 2000: 7, South et al., 
1988). Also in Saavedra Cerón’s fleet records, arrows with lead points probably indicate 
quarrels, the long bow being largely out of use in Europe and the Americas at the time 
(Peterson, 2000: 11). Variously armour was also recorded as corselets, helmets, breastplates, 
bucklers and chainmail. Escaupiles were also recorded for Legazpi’s and both of Mendaña’s 
fleets, a form of cotton padded armour. It was cooler, lighter and afforded better protection 
against arrows. Soto’s men were equipped with this armour (1540s) and escaupiles was 
standard issue at Santa Elena and St. Augustine by the 1570s (Peterson, 2000). The lack of 
such records in each voyage does not indicate their absence in the fleet, simply their ab-
sence from texts. The pattern presented of arms, armaments, artillery and munitions is a 
result of the trends of use in the departure points. The items were locally sourced and possi-
bly locally-made, although the historical records indicate that some items such as locally-
made artillery was of too poor a quality and foreign goods were specifically sought for Le-
gazpi’s voyage. 
9.6 The Patterns and Provenance of Provisions: the historical 
record 
Goods appear to have been sourced locally where possible, including not only food-
stuffs but also men and ships. All ships were built along the West Pacific coasts of the Ameri-
cas, although some metallic items had to be imported, as did generally navigational charts 
and instruments, with perhaps the exception of Mendaña and Quirós who could rely on their 
own charts from earlier voyages. Other items such as pitch and sulphur were in the case of 
Legazpi only available in small quantities in the New World or of poor quality and had to be 
imported, presumably also for earlier voyages from New Spain. Foodstuffs appear to be pro-
visions most readily acquired locally. As early as Saavedra Cerón’s voyage, agricultural and 
husbandry activities were already in practice, and the later voyages benefited greatly from 
local supplies, reflecting the developed nature of the American colonies. However, many 
other items were unavailable and were necessarily imported through Atlantic trade. Phillips 
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(1986) identified a similar trend in her study of ships provisioned in Spain: ships prepared as 
close to port as possible. As it is rare that all items can be provisioned in the immediate vicin-
ity of departure or preparation (Phillips, 1986: 97), other areas must be accessed at various 
distances from the departure point or preparation centre. 
In a study of the Emanuel Point shipwrecks, Scott-Ireton proposed that there was no 
likely rule for a typical colonisation fleet and that the vessel makeup of each fleet depended 
upon purpose and availability of ships (Scott-Ireton, 1998: 48-49). On top of this are other 
practicalities, such as the length of the voyage, cost, storage, endpoint environmental and 
indigenous population factors, the ability to resupply and prior knowledge. All of these fac-
tors impact provisioning, part of the preparatory stage of colonisation. The purpose of each 
fleet studied here included colonisation, though we can see some differences based on 
whether or not this was a primary or secondary aim, particularly in the numbers and sex of 
colonists and the composition of the fleet.  
The limitations of availability are also observable in the wider provisioning of a fleet 
and a general rule appears to apply to all of these case studies: items were supplied locally 
where possible unless unavailable locally (this can include imported items already available 
in the local market), where local supplies were of poor quality and/or only available in small 
quantities, with those items having value(s) wholly or partially dependent on non-local 
provenance and availability also sought elsewhere (non-locally). The latter includes religious 
paraphernalia, such the wax blessed by the Pope (agnus dei) brought by Quirós, or ceramics 
with a high social value such as majolica. Most likely this local provisioning derives largely 
from cost management.  
In some cases, prior knowledge and landscape learning played important roles in who 
and what was provisioned, whether it was men and/or charts from previous voyages to re-
spective regions, items designed to overcome limitations of such long maritime journeys, 
such as Quirós’ distillation apparatus, and/or items to mediate interactions with indigenous 
populations. Some items appear also to be generic provisions, common to each case study. 
Indeed, similar provisioning patterns might be found across other types of purposed fleets, 
such as trading, exploratory, defence and resupply vessels and various combinations of 
these. Inevitably, crew and passengers brought their own luggage with them whose origins 
remain obscure, including clothing and religious paraphernalia. 
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9.7 Provenance and Ceramic Production and Distribution 
Typological, petrological and geochemical data suggests that many of the Solomon Is-
lands assemblage ceramics were made variously within Peru, Spain, Panama, China and Thai-
land (Table 35). As some types are Peruvian-made, not only has a chemical profile of Peru-
vian-made ceramics been developed from this assemblage, but many of the corresponding 
forms which were not identified typologically in published literature and collections can now 
be shown to be possible Peruvian.  
The variety of production areas represented within the ceramic assemblages all rep-
resent trade routes of the 16th Century connecting various areas of the Old and New Worlds 
(Chapter 8): porcelain from China, olive jars from Spain, storage jars from Thailand, majolica 
from Panama, and a range of utilitarian and domestic types from Peru. Of the Asian trade 
goods, Chinese porcelain was widely available in the New World due to the Manila Galleon 
trade, which began in the late 1560s, and porcelain has been found in numerous Peruvian 
contexts from the 16th Century, as it has in various other areas in the New World 
(Kuwayama, 2002). The Manila Galleon trade brought a range of Asian products to the 
Americas and from there to Europe, including silks, spices and ceramics (Schurz, 1918, 1939). 
It is to this trade that the Thai storage vessels are attributed. These jars were produced in 
great quantities for export in the 16th and 17th Centuries and used to transport a range of 
goods including: silks, porcelain and water. These vessels appear to have been taken up very 
quickly by the Spanish, with recorded finds in Spanish ships from the 16th Century, the oldest 
and most recently reported being that of the Manila Galleon San Felipe off Lower California, 
built in 1576 and wrecked c. 1576-1577 (Grave, 2012, pers. comm). These Thai storage jars 
would conceivably have been used in much the same way as tinajas on European vessels, 
and were used probably in part because it was easier to keep products in their original con-
tainers, particularly in hot, moist climates (Dupoizat, 1997). The jars were likely reused and 
highly valued as they are more highly vitrified and harder to damage than botijas on long 
ocean voyages. A number of other goods known historically are also attributable to the Ma-
nila Galleon trade, specifically Chinese garnet and taffeta recorded for Quirós’ fleet. 
The Spanish olive jars arrived in the New World through either the Carrera de las In-
dias or other merchants operating in Spanish-Caribbean trade (Lorenzo Sanz, 1979, 1980) 
(Chapter 8). From the Caribbean these jars would most likely have reached Peru through 
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Panama. The sherds from Graciosa Bay and Pamua possibly represent unopened jars with 
original contents embarked with the fleets, or reused jars, and are commonly found in Peru-
vian sites. Recent research by Ferrer et al. (2012) has indicated that Spanish olive jars were 
superior to those made in the New World, being less likely to break during transport. Simi-
larly, Panamanian majolica most likely came to Peru through the vigorous Panama-Lima 
trade (Borah, 1954). Production of Panama Plain began at least by the late 16th Century 
(Deagan, 1987: 90-92, Rovira, 1997) and has been found in the 16th Century sites throughout 
Peru, from San Miguel de Piura, Eten and other sites in the Zaña and Chamán Valleys to Lima 
and Moquegua farther south (Chapter 8). Moreover, this research shows that not only was 
Panama supplying majolica but that green-glazed vessels, as well as olive jars, were pro-
duced in Panama and exported to Peru. 
The U-Pb dating of zircons extracted from Red Earthenware sherds, part of the Solo-
mon Islands (SI) chemical Group 2, and the chemical similarity of this group to ceramics from 
the Zaña valley in conjunction with the petrological data suggest Peruvian production of 
these ceramics. The Peruvian colonial potting industry is known based on historical docu-
ments from the mid- to late 16th Century in various areas, though production details are 
scarce. Archaeologically, transitional-style ceramics and other possibly locally produced 
Spanish-style forms have also been recovered from 16th Century contexts (Acevedo, 2004: 
20-25, Astuhuamán Gonzáles, 2011, Mogrovejo Rosales, 1996, Rice, 1994, 1996, 1997a, 
Smith, 1991). In areas such as Ica and Moquegua, a ceramic industry grew to support the 
local wine industry, including containers such as olive jars. Presumably, this was the case in 
numerous areas that required the production of storage jars in support of local industries, 
both to store and transport goods (Rice, 2012b: 222-227). The distribution of such jars was 
related to distribution of the primary commodities being shipped and stored, as well as 
other functions related to jar re-use. During the late 16th Century Arequipa and Moquegua 
products supplied southern Peru, whereas Nazca and Ica products supplied Lima and north-
ern regions as far as Central America and New Spain, as well as Chile, indicating the potential 
distribution of jars (Rice, 2012b: 222-227).  
The distribution of Peruvian-made olive jars to areas such as Panama and Ecuador has 
been suggested on the basis of historical research concerning trade. The study of Red Earth-
enware presented here suggests evidence of wider trade of Peruvian-made ceramics than 
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previously shown archaeologically. The similarity of chemical fingerprints of olive jars in this 
study and Redware/CPR suggests that ceramics made in Peru were circulating within Ecua-
dor and Panama during the 16th Century. Colonial trade between Panama and Peru during 
the 16th Century is well documented and it is likely that olive jars reached Ecuador through 
Panama or other trade points along the north coast of the Viceroyalty of Peru, such as the 
port of Guayaquil (Borah, 1954, Ward, 1993). Primarily used as storage containers, the jars 
likely contained Peruvian export products, such as oil or wine. The olive jars might also have 
been sent empty to Panama and other ports where they were used to transport products 
such as wine following disembarkation, and where they possibly found other uses including 
architectural functions following breakage (Avery, 1997, Carruthers, 2003, Lister and Lister, 
1981). 
The historical record has furnished some insight to further provenance the ceramics 
determined as probably Peruvian-made, although details are scarce. In particular, texts men-
tion provisioning for Mendaña’s second expedition from the coastal regions of Peru, with the 
valleys of Santa, Zaña and Trujillo (Moche Valley), and the towns of Cherrepe, Paita and Lima 
specifically recorded as sourced areas (Markham, 1904: 3, 6-14, 149). Unfortunately, we 
cannot correlate any of these areas definitively with any of the chemical groups/wares and 
so pinpoint production centres; however, the chemical comparison of Zaña Valley samples, 
especially the presumably locally-made Plainware, suggests that these areas likely supplied 
ceramics, possibly Red Earthenware olive jars, Finewares, Green-glazed Ware, Grit-tempered 
Ware II and Lead-glazed Earthenware. With respect to Red Earthenware sherds associated 
with manufacture in the area of the Coastal Batholith of Peru, areas near Trujillo and Lima 
are possible recorded source areas, but this does not exclude areas of manufacture outside 
of these valleys in other areas of the Coastal Batholith supplying ports that are otherwise not 
a match geologically. How far the production zones were from the areas of consump-
tion/ports is unclear. A more expansive chemical study of ceramics from along the north 
coast would potentially better indicate origin. 
The typological and geochemical data also indicate more firmly that the Graciosa Bay 
and Pamua assemblages originated from one original fleet assemblage. The idea that Pamua 
was connected to Graciosa Bay and thus to Mendaña’s 1590s colonisation attempt was put 
forward by Green and Allen on the basis of a wide-ranging set of supporting evidence: his-
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torical, archaeological, and petrological and chemical (qualitative) (Allen, 1976, Allen and 
Green, 1972, Green, 1973). Allen and Green’s proposal was determined as the best-fit theory 
to explain the Spanish artefacts at Pamua, potentially only challenged by the presence of an 
unknown and/or unrecorded Spanish vessel(s) in the area. The data presented here supports 
this best-fit theory. First, most ceramic wares are Peruvian or probably Peruvian in origin, 
supporting the theory that Mendaña’s Peruvian-led expedition is the source of colonial 
Spanish material from the two sites when considering the known historical record. Second, 
as Dickinson’s (Dickinson and Green, 1973) petrological analysis generally showed great simi-
larity within each ware from both sites, so too has further petrological and geochemical 
analysis shown that chemical groups are formed of ceramics from both sites, sourcing ce-
ramic from both sites to the same provenance areas. Fieldwork in 2011 also led to the re-
covery of additional ceramics from Graciosa Bay previously only recorded at Pamua, further 
suggesting that these two site assemblages likely originated from the same fleet. Further 
work and a larger sample size from Graciosa Bay might strengthen this connection. Last, no 
other vessels or fleets from colonial Peru are known to have been in the Southwest Pacific, 
which is the only other likely explanation for the presence of ceramics given the number of 
Peruvian pots in the assemblage. Although the presence of a vessel/fleet in the area still re-
mains a possible explanation, it is a slim one given the current state of evidence supporting 
Allen and Green’s best-fit theory.  
9.8 Material Culture and Ceramic Assemblage Selection 
Ceramics carried meaning for those from the colonial Americas. They communicated 
and expressed social paradigms, sometimes controlling and/or restricting social action 
(Beaudry et al 1991: 153). The historical records associated with Mendaña’s second voyage 
do not reveal personal items taken by colonists or provide much beyond a general under-
standing of functions associated with certain ceramic forms and thus wares. To gain a 
greater appreciation of ceramic roles we must look more broadly at comparative historical 
archaeological literature.  
If we consider the ceramic assemblages as a whole, the selection of wares and their 
associated forms provide some insights into the selection process in this specific context of 
provisioning a colonisation fleet. Historical documents relating to Mendaña’s second voyage 
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also include a list of people aboard the ships (Kelly, 1965b: 399-409). From this list and de-
scriptions of individuals in voyage accounts and other historical records, it is possible to 
identify the backgrounds of some individuals, specifically their nationalities, race, class and 
ethnicity. It seems most likely that peninsulares and criollos were organising the main fleet 
provisions, with individuals also responsible for bringing their own items, whether these 
were ultimately used for personal or communal use. Some peninsulares, such as Mendaña, 
had spent decades in the New World and it is difficult to say, based solely on the historical 
documents related to the voyage, exactly what the effects of long term settlement outside 
of Europe may mean for selection processes, although archaeological studies can throw light 
on preferences. The assumption of more European-affiliated tastes cannot be assumed for 
those like Mendaña, even for other groups such as criollos, a category which was in any case 
a fluid one and dependent on more than just genealogy (Earle, 2012: 7-10). Nevertheless, 
the ceramic types taken on the fleet do reveal some potential preferences behind provision-
ing. 
The ceramics in the Solomon Islands assemblages represent a range of wares from 
utilitarian through to domestic vessels, including tableware. Majolica (plates and possible 
cups and jars) and a porcelain cup make up the total tableware from both sites, with high 
fragmentation making it difficult to discern any other tableware-associated forms. As visible 
socio-economic markers in the household, majolica tableware can be considered closely tied 
to social conservative colonial Spanish values, which have been tied to Spanish males and 
women of the elite, particularly in the St. Augustine Pattern (Deagan, 1983: 271, Ewen, 1991: 
105, Jamieson, 1996: 277, Jamieson, 2001). This might be the case at Pamua, where majolica 
has been found on the ridge in association with other glazed wares and finer-fabric wares, 
most likely functioning in serving roles, considered highly visible roles. Notably, all majolica 
found to date has been Panama Plain. The lack of European and Mexican majolica is not un-
usual in 16th Century Peruvian excavated contexts (Jamieson, 1996: 298) and might partly be 
explained by the drop-off in imports in the late 16th Century (Lister and Lister, 1987: 212). 
The lack or limited finds of ceramics of these types has been recorded at Moquegua (Smith, 
1991: 252-322), Casa Osambela (Flores Espinoza et al., 1981), Huaca Tres Palos, Palomino 
and Casa Rosada (Arrieta et al., 1974, Cárdenas Martin, 1970, 1971, 1973). At Moquegua, 
Casa Osambela, Huaca Tres Palos, and likely Huaca Palomino, Peru, and the Santo Domingo 
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Monastery, Quito, and excavations in Cuenca, Panamanian ceramics were found, not surpris-
ing given Panama’s role as a substantial majolica producer. At Tarapaya, Bolivia, contexts 
from the first half of the 17th Century, almost the entire collection of majolica was Panama-
nian (Van Buren, 1999: 116). Excavations in Cuenca of 17th Century contexts found that 
Panamanian ceramics were associated with urban areas (Jamieson, 1996: 300-301), suggest-
ing that they were high status ceramics, possibly in part related to the expense in shipping 
them from Panama. High status associations might also be assumed for Chinese porcelain, at 
least before the market became swamped and porcelain was devalued (Jamieson, 1996: 
310). Porcelain has been recovered from post-16th Century contexts in Moquegua, and at 
Casa Osambela. Other fleet tableware was possibly also wooden and/or metal.  
Given the absence of European majolica, it is possible that European provenance with 
respect to majolica was perhaps not as important as simply having majolica. That is, the 
provenance of majolica was not a sole determining factor, and this might also in part explain 
the lack of European majolica in the assemblages, as well as cost. Access to European majol-
ica was unlikely an issue for Mendaña’s second voyage given that provisioning took place 
along the coasts, with preparations centred in Lima, a hub of trade in the Viceroyalty of 
Peru. Towards the end of the 16th Century, numerous workshops in the Americas were pro-
ducing pottery including majolica. This majolica was cheaper than European imports and 
closer to hand. European forms of the New World majolica are recognised as imitations of 
the Spanish ceramics and as a way to emphasise the Spanish affinity of the consumers, but it 
seems also possible that these forms had taken on other meanings in a section of society 
that no longer needed to buy European goods to justify or emphasise European-affiliated 
status. Silver tableware was also highly valued in Peru, favoured amongst the highest elites 
(Rice, 2013a), and provisioned for some West Pacific voyages. Whether or not this replaced 
European majolica for Mendaña and his family on the fleet is unknown. 
Notable is the lack of Peruvian-made majolica in the assemblages, even though there 
is evidence to indicate not only coarse earthenware colonial-style ceramics were made in 
Peru during the 16th Century, but also majolica (Chapter 8). Perhaps Peruvian-made majolica 
was too expensive, or the cost of importing majolica resulted in lower social value of the 
locally-made items. Was the social status of the locally-made majolica too lowly for provi-
sioning? Was the supply insufficient for the fleet’s needs? Was there some deal made for 
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provisioning tableware that remains undocumented or unknown and in which social status 
associated with majolica was not an issue, at least for general provisioning? Or were other 
types of majolica simply removed from site by colonists, local inhabitants or later collectors 
due to preferential selection? There is at least the Freshwater collection which is yet to be 
studied and the ceramic assemblage from all sites is extremely fragmentary. For example, 
after numerous seasons only one sherd of Chinese porcelain approximately 1 cm2 remained, 
a small fraction of what was at least one cup on the Pamua ridge.  
Storage vessels, particularly olive jars, are common provisioning containers for ocean-
going voyages, where water is a precious supply. Mendaña’s second expedition included 
over 1, 800 botijas of water (Markham, 1904: 14), with Thai storage jars also possibly acting 
as water storage jars. Doubtless, these latter jars possibly also held other items such as wine. 
Olive jars are commonly found on 16th Century sites in Peru and the Americas (Deagan, 
1987: 31, Jamieson, 1996: 292-294), though I am unaware of any publications identifying 
Thai storage jars on terrestrial sites; however, Thai storage jars do appear in archaeological 
assemblages from maritime sites such as the San Diego wreck (Dupoizat, 1997), and other 
non-Spanish wrecks, such as the Batavia (Grave and Maccheroni, 2009). 
The olive jars, Thai and other large storage vessels were used to store foodstuffs for a 
long ocean voyage for large groups of people of wide ranging ethnicities and socio-economic 
status. They were therefore possibly primarily embarked free of gender, race, ethnicity or 
class connotation, but purely for their function, given the rather generic nature of the asso-
ciated goods they contained. That some were Peruvian-made reflects that their local produc-
tion was one of necessity, supporting the local industries that required them and which sup-
plied foodstuffs to the vessels. Similarly, the presence of Spanish olive jars may merely indi-
cate the desire for the foodstuffs within them, either imported or local, if the jars were re-
used. This might also be the case for Fineware, a finer bodied storage jar; however, its distri-
bution on the Pamua ridge indicates a slight association with other glazed wares, particularly 
potential serving ware. This might indicate a slightly different function and set of goods 
stored in these containers.  
Other domestic ceramics in the assemblages include lead-glazed ceramics (excluding 
olive jars). Lead glazed ceramics  were ubiquitous in the Americas, produced in multiple cen-
tres, in both Spain and colonial American sites, including Peru (Deagan, 1987: 47-48). Like at 
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Cuenca, these lead-glazed ceramics filled a range of functions/roles, both highly visible roles 
such as serving and less visible functions (Jamieson, 1996: 294-296). The bacín was probably 
for high social status individuals rather than sailors, soldiers and other low status colonists 
(Rodgers, 2003: 213). Here such ceramics have been provenanced to Peru and Panama. 
Of the finer-fabric wares (unglazed and glazed), many are seemingly associated with 
possible tableware/serving vessels or higher social status functions, and to varying degrees 
associated with Viceroyalty (Peru) manufacture, indicating the use of Panamanian (majolica) 
and likely Peruvian-made vessels in what may be assumed as highly visible areas. Aside from 
the majolica and some Green-glazed Ware, other potential serving vessels such as Fine Red 
Earthenware are likely Peruvian-made, some with indigenous elements. Blackware might be 
included here, but a New World origin has not been determined. The tastes for higher social 
status roles likely did not preclude locally-made ceramics, at least for the class of colonists 
on board. The case might have been different for Mendaña and his entourage, but this is 
difficult to tell without historical records pertaining to this or further archaeological evi-
dence. The most likely situation is one in which Peruvian-made ceramics were in use at all 
levels of social status, their quality dependent and/or due to the task they were intended to 
perform.  
The storage vessels and cooking pots also seem to largely comprise of likely Peruvian-
made ceramics, with some exclusions: Spanish olive jars; Panamanian green-glazed wares 
and potential storage vessels; and Thai jars. In particular, Grit-tempered Ware I and II have 
forms similar to other indigenous-styles of pottery as well as surface treatments, particularly 
the red-slip and the impressed designs. Grit-tempered Ware III, although of the same vessel 
form, was glazed. Some of the associated sherds were burnt, possibly due to use or garden-
ing. Colonoware in other American sites, such as St. Augustine, Cuenca and Puerto Real, 
have been associated with cooking vessels (Jamieson, 1996: 281-288). At sites like St. 
Augustine, native style cooking pots have been argued as an indication of indigenous women 
in domestic roles but the position is potentially more complex. It is difficult at the Graciosa 
Bay and Pamua sites to comment on gender in the use of cooking vessels because there is no 
historical data concerning their roles in the fleet, except to note that most female servants 
were Indians, along with mulattoes and negras, as were the male servants. It is unknown 
whether or not these groups were preparing meals, as is whether or not the selection of 
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these ceramics was influenced by groups other than peninsulares and criollos. In fact, the 
latter category was quite fluid, cut by ethnicity, race and class (Jamieson, 2004).  
The construction and forms of the likely Peruvian-made ceramics raise some interest-
ing questions of culture change and hybrid ceramics. We cannot examine changes in potters’ 
use of techniques or materials within the assemblages, such as the continuation of clay se-
lection, as the dates associated with the archaeological assemblages are narrow. We also do 
not know if potters making the European form vessels were indigenous or otherwise. We 
can probably safely assume that indigenous potters had some influence on ceramic produc-
tion, if not produced the more indigenous-appearing vessels of Grit-tempered ware, Grit-
tempered Ware II, and Red-slipped Ware. For some of the likely Peruvian-made vessels, such 
as Fineware and variant, the construction methods are European; for others, such as Fine 
Red Earthenware, the construction method is unclear but sherds are likely paddle-stamped. 
The production of ceramics in late 16th Century Peru included a fusion of European and in-
digenous techniques, forms and decoration. Wernke (Wernke, 2003: 532-537) recovered 
locally-made colonial (c. 1532 – 1821) ceramics from the Colca Valley, all made on the wheel, 
with continuations of indigenous vessel forms and decoration evident, with some ceramics 
also glazed. Hybrid vessels at Torata Alta were made using indigenous potting techniques 
but had European forms, such as brimmed plates and porringers (Van Buren, 1993). In the 
Solomon Islands assemblages, for example, Grit-tempered Ware III is associated with possi-
bly indigenous-made ceramic forms similar to Grit-tempered Ware and Grit-tempered Ware 
II (also wheel-made) but these sherds are glazed. This is unsurprising in light of transitional 
style ceramics from the early 16th Century, and fusion of techniques has also been shown by 
Chatfield (2007) in Cuzco. 
Although both the utilitarian and domestic assemblages are dominated by American-
made and likely American-made pottery, European-made ceramics constitute a larger part of 
the utilitarian assemblage than the domestic. Given that all of the European utilitarian ce-
ramics are olive jars, this is probably again attributable in some cases for a desire to obtain 
the potentially imported goods within them, and might be reflective of an expression of 
European affiliation through food rather than ceramics, or simply a desire for goods other-
wise unobtainable or of best quality. There are no European-made ceramics in the domestic 
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assemblage, but there are European forms present as tableware (Panamanian majolica) and 
bacíns. This possibly reflects at least partially a desire to show European affiliations.  
At Tarapaya, based on faunal analyses, deFrance (deFrance, 2003) has suggested that 
one reason for the consumption of Old World species might be that European affiliation was 
potentially expressed through diet rather than ceramics, which are largely locally-made; al-
though the reinterpretation of European species into indigenous contexts cannot be ex-
cluded. In fact, casta associations were not based purely on genealogy but also on other per-
sonal aspects such as dress, language, possessions and food (Earle, 2012: 7-10). Whereas 
Iberian foods are common in the historical record for West Pacific voyages, along with other 
items necessary to build a colony such as breeding animals, the ceramic assemblage associ-
ated with Mendaña’s second voyage appears not to conform to the idea of a translation of a 
‘pure’ Spanish way of life. In contrast to the de Luna voyage for which it has been suggested 
that Iberian influence was present in the foodways, as well as the ceramic assemblage 
(Rodgers, 2003, Smith et al., 1999a, Smith et al., 1999b), the Solomon Islands ceramic as-
semblage suggests a translation of a creolising, mestizaje and/or hybridising society. Deagan 
(1973: 63-64) proposed several hypotheses related to the processes of mestizaje, one being 
that over time, indigenous (which can be extended to even other non-European-indigenous 
influences) elements would be increasingly absorbed into Spanish forms and functions. Aside 
from the Spanish-made olive jars and the Chinese and Thai ceramics, the remaining ceramics 
could be viewed as hybrid, variously with forms based on European or indigenous Andean 
vessels, made on the wheel or handmade, and with elements of indigenous designs and/or 
traditional indigenous materials, made in the Americas. For Mendaña’s (second) and Quirós’ 
voyages, even the seeds taken to sustain the colony included New World taxa, such as cala-
bashes and maize, hardly transplanting purely Spanish or Old World species. Given that 
Mendaña’s second voyage was provisioned along the coast of Peru and that the fleet was 
centred in Callao, Lima, with access to the wide trade networks servicing the Viceroyalty at 
the time, it seems that access to trade systems was not the reason for the lack of European 
ceramics. Rather, the availability of local ceramics and potentially cost, along with perhaps a 
greater reliance on indigenous/local resources as suggested by Van Buren (2010) might have 
influenced those provisioning the vessels. The latter could be viewed as encouraging rein-
terpretation of indigenous, Spanish, and other vessels and their hybrids within peninsular 
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and criollo and other circles. Cost would have been at the forefront of provisioning concerns, 
along with other factors such transport, storage and social status; especially as Mendaña so 
heavily invested in the endeavour, mortgaging his tributes at Tiahuanaco and using his wife’s 
dowry to finance the voyage (Kelly, 1973: 135-136). Such large investments by expedition 
leaders/organisers were not uncommon, with Legazpi selling property and Cortés bearing 
the financial burden of Saavedra Cerón’s voyage. Provisioning in this sense could also be 
seen as “making-do” (bricolage lens), with the provisioners gathering what they could for 
their needs and wants within the limits of budget, availability and social convention; recom-
bining different cultural elements in various ways, reinterpreting these elements consciously 
or unconsciously, to put together what was interpreted as a recreation of Spanish lifeways. 
This is also a reflection of hybridity, a reworking of elements in an ever changing colonial 
society. 
 
Selection of ceramics to fulfil provisioning needs and desires seems to have been a 
blend of the culturally desirable and the practical. These selections might also be more de-
pendent on ceramic production and distribution than other macroscale factors, such as dis-
cussed by Voss (Voss, 2008). Although we know of some provisioning areas (Chapter 4) 
within Peru that are possible sources for ceramics, such as Lima, which would have also had 
large markets with a variety of products on offer, costs related to ceramic production and 
distribution possibly played a large role in selection. That is, the need or desire to minimise 
costs was likely considering the large size of the endeavour, except for the highest status 
items and/or items which could only be made in non-Peruvian regions. Jamieson (2001: 46) 
has proposed that one of the reasons majolica is not present in as large quantities in the 
domestic contexts of 16th Century South America compared with those from Florida and the 
Caribbean is because of transport issues and the use of indigenous ware as tableware. In 
Moquegua, Torata Alta and Tarapaya, access to trade routes has been suggested a signifi-
cant contributor the assemblage compositions (Smith, 1991, Van Buren, 1993, 1997, 1999, 
2010). In the highland Andean region of Peru, where imported high status goods were scarce 
due partly to transport, Andean-made goods were used, being of good-quality and suiting 
the needs of the Spanish (Chatfield, 2007: 114, 347). Transport appears to have not been an 
issue for Mendaña’s voyage. Chatfield notes that Inca ceramic styles persisted in the 
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K’uychipunku style as an expression of identity, in part with the aid of Spanish/European 
elites who used the pottery as a means of social status legitimisation, whereas for Andean 
elites the complete adoption of Spanish life would not have been in their best interests 
(Chatfield, 2007: 345). The continuation of indigenous Andean practices also contributed to 
the continuation of Inca style pottery (Chatfield, 2007: 346). Van Buren (2010) suggested 
that the presence of a socially stratified indigenous population with a long tradition of pot-
ting, as well as other skills, probably contributed to an increased acceptance and reliance on 
indigenous products, as well as distance from Spain. Although not considered the only con-
tributing factor to the composition of the ceramic assemblage in the Solomon Islands, reli-
ance on local ceramic production and distribution and associated costs certainly seem to be 
significant contributors, along with aspects of social agency. 
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10 Conclusions 
This thesis sought to explore Spanish colonisation processes in the West Pacific 
through the provisioning of colonisation fleets during the 16th and early 17th Centuries. By 
studying provisioning, insights were gained not only into provisioning patterns, but also se-
lection processes and late 16th Century pottery production and distribution and material 
culture in the Viceroyalty of Peru. 
10.1 Provisioning and Provenance 
The voyages of Álvaro de Saavedra Cerón, Ruy López de Villalobos, Miguel López de 
Legazpi, Alvaro de Mendaña y Neira and Pedro Fernández de Quirós were studied in order to 
investigate provisioning patterns of colonisation fleets to the West Pacific. A range of histori-
cal document types were analysed pertaining to each voyage and lists compiled of provi-
sioned items. Similarities and disparities in provisioning were then interpreted in their his-
torical contexts. The voyages were also placed in a colonisation model and the provisions for 
each fleet were in part a reflection of their associated positions in the model. Landscape 
learning was evident particularly in relation to maps, personnel and ships. Furthermore, it is 
evident from the provisions that as in the Americas, in the West Pacific, colonisation is inti-
mately entwined with colonialism. The structures of colonialism are extant at the points of 
departure are reflected in the fleet, including in the roles of individuals tied to race, ethnicity 
and class, the presence of men from religious orders and religious items, as well as represen-
tatives of the Spanish Crown. From the provision comparisons it also appears that a generic 
provisioning rule applies, that is, that items were sourced locally where possible unless they 
were of poor quality, were wanted because their values were partially or wholly dependent 
on non-local origins and sourcing and/or were simply unavailable locally, in which cases 
these provisions were sought elsewhere (non-locally). Of the latter non-locally sourced ma-
terial, we could include here religious paraphernalia, such as wax blessed by the Pope (agnus 
dei). 
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In fact, this broad pattern is observable in earlier colonisation fleets in the Caribbean 
and the trade that developed in the region. The earliest phase of New World colonisation 
can be considered the endeavours of Christopher Columbus and other Spanish voyagers 
such as Alonso de Ojeda, Juan de la Cosa, Pedro Alonso Niño, Cristóbal Guerra and the 
Pinzón brothers in the late 15th Century to the first few decades of the 16th Century (Padrón, 
1992: 43-48). During this period items were largely and most logically sourced from Spain, 
particularly Andalucía, from where these fleets embarked provisions. As settlements took 
hold in the Caribbean, the next wave of exploration began, many starting out from the is-
lands to explore/conquer other islands and the mainland. Many goods still arrived from 
Spain specifically sourced for the voyages, but as the islands became more self-sufficient, 
provisions were also sought locally, which included imported items already in the local mar-
ket and an increasing amount of locally-made items. This is a move from solely imported 
goods to locally-available and increasing locally-made provisions. Once the mainland Ameri-
cas were well on their way to being colonised and able to support and spearhead what were 
in part their own colonisation efforts, items were sought internally where possible, increas-
ingly relying on locally-made goods. This dependence on local supplies and supplementation 
of European items provided through the Atlantic trade networks is clearly seen in the prove-
nance of items of the New Spanish fleets. As Spanish colonies became increasingly self-
sufficient, the reliance on the Spanish Atlantic fleets, that was the lifeline of the colonies 
(Super, 1984: 57), declined, though never completely disappeared. 
Ceramic provenance determinations of sherds associated with Mendaña’s second ex-
pedition are in keeping with the general provisioning pattern observable in the historical 
record. That is, items were sourced locally where possible unless they were of poor quality, 
had a value(s) wholly or partially dependent on non-local provenance and sourcing, or were 
simply unavailable locally. The characterisation of Peruvian-made and probable Peruvian-
made ceramics is perhaps the most supportive material evidence of this pattern. Transitional 
style ceramics are known from the mid-16th Century north coast, and other colonial style 
ceramics are known to have been produced in various areas of Peru by at least the mid-late 
16th Century (Acevedo, 1986, 2004, Astuhuamán Gonzáles, 2011, Stastny, 1981, Stastny and 
Acevedo, 1986). Doubtless some of these vessels, such as olive jars, were made in support of 
the numerous European colonial industries, such as wine and wheat production, but also 
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indigenous industries as indigenous communities adopted and adapted European style ves-
sels (Rice, 1994, 2012b: 222-227). Jamieson (1996: 293) has noted the production of chicha 
in olive jars by Sebastiana de Rojas in 1683, Cuenca, Ecuador. As perishable items stored in 
ceramics vessels appear to have been most likely locally sourced, it is rather unsurprising 
that the containers were locally-made, though only possible to prove to date archaeologi-
cally.  
The imported (non-Peruvian-made) ceramics also support the historical pattern, that 
is, the Thai, Chinese, Panamanian and Spanish sherds. These vessels would have been readily 
available in Peru at the time and there is no evidence that any were specifically imported. 
This was likely also the case for other provisions including beads and cloths such as Rouen 
cloth and silk. In particular, the Chinese porcelain, Panamanian majolica and the Spanish 
olive jars have all been recovered in numerous excavations (Flores Espinoza et al., 1981, 
Kuwayama, 2002, Rice, 1997a, Smith, 1991, Torres, 2011). 
10.2 Colonial Potting Industries and Material Culture 
Green (1973: 28-29) hinted at the potential utility of the Solomon Islands assem-
blages to archaeologists working with New World ceramics, particularly in relation to the 
development of colonial potting industries. As these assemblages can be narrowly dated and 
associated with a voyage of known origin, they offer a window into ceramic production and 
material culture at the close of the 16th Century in Peru. The re-examination of collections 
utilising historical information and the wealth of data concerning colonial Spanish ceramics 
developed over the last 40 years, including typological, chemical, historical and archaeologi-
cal data, has allowed us to view these assemblages not only in their Solomon Island site con-
texts but also in their New World contexts. 
In this research, Allen and Green’s (Allen, 1976, Allen and Green, 1972, Green, 1973) 
original typology was expanded, involving the creation of a ceramics attribute database of 
sherds recovered from Graciosa Bay and Pamua. Spatial analyses of the ceramics at each site 
indicated the area over which the ceramic types were recovered, as well as some potential 
although limited associations between find locations and ceramic types. Comparisons were 
also drawn among the various ceramic types and 16th Century ceramics recovered from 
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Spain and the Americas. Further, samples of ceramic types variously underwent petrological 
and geochemical (INAA) analysis. Comparisons with historical, archaeological, petrological 
and geochemical data enabled provenance determination for a range of ceramic types. 
Many of the wares are possibly Peruvian-made, some definitely so, enabling the characteri-
sation of products from 16th Century Peru and determining their chemical signatures, while 
also identifying forms of Peruvian-made ceramics previously unpublished outside the Solo-
mon Islands’ assemblage literature. This in turn contributed to the comparative petrological 
and chemical database available for future provenance work. Further, the collaborative 
study of 16th Century ceramics from the Zaña and Chamán Valleys, not only supports Peru-
vian origins for various Solomon Islands wares but also expands the comparative characteri-
sation database, including some transitional style ceramics, such as Early Green-glazed 
Ware. 
As part of provenance determination studies, U-Pb dating of detrital zircons extracted 
from Red Earthenware olive jars of Solomon Islands geochemical (INAA) Group 2 was con-
ducted. Research involving petrology and geochemistry (INAA) indicated possible 
Panamanian or Peruvian origins for these sherds (Bedford et al., 2009, Dickinson and Green, 
1973, Kelloway et al., 2013). Uranium-lead zircon dating was undertaken as an alternative 
way to indicate provenance, one of only a few studies to date to apply this technique to 
archaeological pottery, a technique long successfully exploited in geochronological studies. 
The results indicated a Peruvian origin for these sherds, as well as other sherds within this 
geochemical group: Green-glazed Ware and Fine Tanware. Not only did this indicate produc-
tion of these pottery types in 16th Century Peru, but the chemical similarity of this geochemi-
cal group with that of Redware/CPR published by Rovira et al. (2006) and Jamieson et al. 
(2004, 2012) suggested a Peruvian origin for these latter sherds as well. Thus, a wider distri-
bution of these sherds than previously proven archaeologically was shown, one linked to the 
known wide trading networks operating along the Pacific coasts during the 16th Century. 
The further study and characterisation of South American ceramics offers great po-
tential for archaeologists working in the New World. Just as Chatfield’s (2007) research has 
explored the development and adaption of European style kilns and practices in Peru, so too 
would further work on manufacturing processes highlight regional differences and varying 
adaptation strategies dealing with the incorporation of European potting practices within 
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the Andean sphere and vice versa, as well as the use of natural resources. Chemical analysis 
of ceramics from well-dated archaeological contexts is a key part to this effort, particularly 
using INAA and associated chemical comparative databases, in conjunction with other com-
plementary techniques, which have been shown to also effectively distinguish amongst 
source regions. A deeper understanding of production would also allow greater sourcing of 
ceramics found at consumption sites, permitting further insights into their socio-economic 
roles in 16th Century Peru, trade, consumption patterns and representations of social iden-
tity. More historic excavations within South America and publication of the results will aid 
this end immensely. 
The results of typological, historical, archaeological, and provenance studies were 
also interpreted in light of material culture change. The provisioning of ceramics within the 
archaeological assemblage reveals a predominantly Peruvian ceramic assemblage, from utili-
tarian to domestic vessels. Notably, only Panama Plain and Chinese porcelain are present as 
tableware, with European- and Peruvian-made majolica absent. Ceramics with Spanish ori-
gins are also restricted to olive jars; and Thai-made storage vessels appear to have been 
adopted, probably functioning in capacities similar to tinajas. This selection was the result of 
the culturally desirable and the practical, and does not appear to have been limited to social 
status considerations but also dependent on macro-scale systems such as ceramic produc-
tion and distribution and trade networks. With regard to social status, the selection of ce-
ramics in the assemblages might indicate a class or groups of individuals who did not need 
large amounts of European goods to legitimate status and/or a focus on cost and transport 
over such considerations. Selection probably involved a lot of ‘making do’, fleet organisers 
and colonists working with and within the contemporary socio-economic, religious and po-
litical landscape to produce a version of Spanish lifeways to transplant to the new colony, 
albeit a hybrid version, evidenced by both the historical and archaeological records. 
The results of ceramic chemical analyses also indicate more firmly that the Graciosa 
Bay and Pamua assemblages originated from one original fleet assemblage. Many wares are 
common to both site assemblages, most ceramic wares are Peruvian in origin, petrological 
analysis generally showed great similarity within each ware from both sites, and geochemi-
cal analysis has also shown that the recovery site does not determine ceramic chemical 
group compositions, that is, provenance. Further, no other vessels from the colonial Ameri-
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cas are known to have been in the southwest Pacific, rendering the presence of a yet un-
known vessel/fleet in the area the best other possible explanation, albeit a slim one given 
the evidence supporting Allen and Green’s best-fit theory. 
11 References 
274 
11 References 
ACEVEDO, S. 1986. Trayectoria de la Cerámica Vidriada en el Perú. In: STASTNY, F. & ACEVEDO, S. 
(eds.) Vidriados y Mayólica del Perú, pages 19-32. Lima: Museo de Arte y de Historia, 
Universidad nacional mayor de San Marcos. 
ACEVEDO, S. 2004. La Loza de la Tierra: Cerámica vidriada en el Perú, Lima, Universidad Ricardo 
Palma. 
AITCHISON, J. 1986. The Statistical Analysis of Compositional Data, London, Chapman and Hall. 
AITCHISON, J. 1996. On criteria for mesures of compositional difference. Mathematical Geology, 24, 
365-379. 
ALLEN, J. 1974. Archaeological evidence of the fate of the lost Almiranta, Santa Isabel. In: BUSHELL, 
G. (ed.) Austrialia Franciscana: VI, Documentos sobre la expedicion de Alvaro de Mendana 
para poblar las Islas de Salomon 1595-1597, pages 235-41. Madrid: Franciscan Historical 
Studies, Australia & Archivo Ibero Americano. 
ALLEN, J. 1976. New light on the Spanish settlement of the Southeast Solomons: an archaeological 
approach. In: GREEN, R. C. & CRESSWELL, M. (eds.) Southeast Solomon Islands Cultural 
History: a preliminary survey, pages 19-29. Wellington: The Royal Society of New Zealand. 
ALLEN, J. & GREEN, R. C. 1972. Mendana 1595 and the Fate of the Lost 'Almiranta': An Archaeological 
Investigation. The Journal of Pacific History, 7, 73-91. 
ALLISON, M. J. 1979. Paleopathology in Peru. Natural History, 88, 74–82. 
AMHERST, L. W. & THOMSON, B. 1901. Discovery of the Solomon Islands by Alvaro de Mendana in 
1568, London, Hakluyt Society. 
ANTHONY, D. W. 1990. Migration in Archaeology: The Baby and the Bathwater. American 
Anthropologist, 92, 895-914. 
ARRIETA, A., ARELLANO, C., CASTAÑEDA, A. & POLO, J. 1974. Primeros hallazgos en Huaca Casa 
Rosada (Loza, vidrio, cerámica vidriada), asociados al trabajo en el Archivo Histórico 
Nacional. Boletín del Seminario de Arqueología (Instituto Riva Agüero de la Pontificia 
Universidad Católica del Perú), 15-16, 159-167. 
ASHELFORD, J. 1983. A Visual History of Costume: The Sixteenth Century, New York, Drama Pub. 
ASTUHUAMÁN GONZÁLES, C. W. 2008. Análisis del Material Arqueológico de los Sectores T Y Es-1 De 
Piura La Vieja, Temporada 2005-2006. 
ASTUHUAMÁN GONZÁLES, C. W. 2011. Proyecto de Investigación Arqueológica San Miguel de Piura - 
Temporada 2011. Report on the proyecto de investigación San Miguel de Piura: Primera 
Fundación Española en el Perú (1534). Lima: Universidad Politécnica de Madrid and 
Universidad de Piura (UdeP). 
AVERY, G. 1997. Pots as Packing: The Spanish Olive Jar And Andalusian Transatlantic Commercial 
Activity, 16th-18th Centuries. Doctor of Philosophy, Department of Anthropology. Florida, 
University of Florida. 
BANNON, J. F. 1970. The Spanish borderlands frontier, 1513-1821, New York, Holt, Rinehart and 
Winston. 
11 References 
275 
BATCHEDLER, R. W. & SANCHEZ, N. 1988. The Encomienda and the Optimising Imperialist: an 
interpretation of Spanish imperialism in the Americas. UCLA Department of Economics, 
Working Paper #501. 
BAUER, B. S. & COELLO RODRÍGUEZ, A. 2007. The Hospital of San Andrés (Lima, Peru) and the Search 
for the Royal Mummies of the Incas. Fieldiana: Anthropology New Series, 39, 1-31. 
BAXTER, M. J. 2003. Statistics in Archaeology, London, Oxford University Press. 
BAXTER, M. J. 2001. Statistical Model of Artefact Compositional Data. Archaeometry, 43, 131-47. 
BAXTER, M. J. & BUCK, C. E. 2000. Data Handling and Statistical Analysis. In: CILIBERTO, E. & SPOTO, 
G. (eds.) Modern Analytical Methods in Art and Archaeology, pages 681-746. New York: John 
Wiley and Sons. 
BAZANT, J. 1964. Evolution of the Textile Industry of Puebla, 1544-1845. Comparative Studies in 
Society and History, 7, 56-69. 
BECK, C. M., DEEDS, E. D., POZORSKI, S. & POZORSKI, T. 1983. Pajatambo: an 18th Century Roadside 
Structure in Peru. Historical Archaeology, 17, 54-68. 
BEDFORD, S., DICKINSON, W. R., GREEN, R. C. & WARD, G. K. 2009. Detritus Of Empire: Seventeenth 
Century Spanish Pottery from Taumako, Southeast Solomon Islands, and Mota, Northern 
Vanuatu. Journal of the Polynesian Society, 118, 69-89. 
BENITEZ LICUANAN, V. & LLAVADOR MIRA, J. 1990a. The Philippines Under Spain: a compilation and 
translation of original documents, Book I (1518-1565): The Voyages of Discovery, Manila, 
National Trust for Historical and Cultural Preservation of The Philippines. 
BENITEZ LICUANAN, V. & LLAVADOR MIRA, J. 1990b. The Philippines Under Spain: a compilation and 
translation of original documents, Book II (1564-1573): The Legazpi Expedition, Conquest and 
Colonization, Manila, National Trust for Historical and Cultural Preservation of The 
Philippines. 
BERMAN, M. J. & GNIVECKI, P. L. 1995. The Colonization of the Bahama Archipelago: A Reappraisal. 
World Archaeology, 26, 412-441. 
BERNAL, R. 1965. The Colonization and Conquest of the Philippines by Spain: Some Contemporary 
Documents 1558-1577, Manila, Filipiniana Book Guild. 
BHABHA, H. K. 1985. Signs Taken for Wonders: Questions of Ambivalence and Authority under a Tree 
outside Delhi, May 1817. Critical Inquiry, 12, 144-165. 
BINFORD, L. R. 1962. Archaeology as Anthropology. American Antiquity, 28, 217-255. 
BIRMINGHAM, J. M. & JEANS, D. N. 1983. The Swiss Family Robinson and the Archaeology of 
Colonisations. Australian Historical Archaeology, 1, 3-14. 
BISHOP, R. L. & NEFF, H. 1989. Compositional Data Analysis in Archaeology. In: ALLEN, R. O. (ed.) 
Archaeological Chemistry IV, pages 576-586. Washington, D.C.: American Chemical Society. 
BLAIR, H. E., ROBERTSON, J. A. & BOURNE, E. G. 2004. The Philippine Islands, 1493-1803, Vol. II 
(1521-1569), Ohio, The Arthur H. Clark Company. 
BLAKE, N. & GIBBS, M. 2013. Late Prehistoric Burial Structures and Evidence of Spanish Contact at 
Makira, Southeast Solomon Islands. Journal of Pacific Archaeology, 4, 69-78. 
BOLTON, H. E. & MARSHALL, T. M. 1920. The Colonization of North America, 1492-1783, New York, 
The MacMillan Company. 
BOYD-BOWMAN, P. 1973. Spanish and European Textiles in Sixteenth Century Mexico. The Americas, 
29, 334-358. 
11 References 
276 
BORAH, W. 1943. Silk Raising in Colonial Mexico, Los Angeles, University of California Press. 
BORAH, W. 1954. Early Colonial Trade and Navigation Between Mexico and Peru, Berkeley and Los 
Angeles, Ibero-Americana. 
BRADLEY, P. T. 1979. Maritime Defence of the Viceroyalty of Peru (1600-1700). The Americas, 36, 
155-175. 
BRADLEY, P. T. 2009. The Defence of Peru, 1579-1700: Royal Reluctance and Colonial Self-Reliance, 
lulu.com. 
BREZINE, C. 2012. Knitting a New World. In:  Textile Society of America Symposium Proceedings, 
Paper 662, http://digitalcommons.unl.edu/tsaconf/662. 
BROODBANK, C. & STRASSER, T. F. 1991. Migrant Farmers and the Neolithic Colonization of Crete. 
Antiquity, 65, 233-245. 
BURKHOLDER, M. A. & JOHNSON, L. L. 2008. Colonial Latin America, New York, Oxford University 
Press. 
BUSHNELL, G. H. S. 1963. Peru, London, Thames and Hudson. 
BUXEDA I GARRIGÓS, J. 1999. Alteration and Contamination of Archaeological Ceramics: The 
Perturbation Problem. Journal of Archaeological Science, 26, 295-313. 
BUXEDA I GARRIGÓS, J., MOMMSEN, H. & TSOLAKIDOU, A. 2002. Alterations of Na, K and Rb 
concentrations in Mycenaean pottery and a proposed explanation using X-ray diffraction. 
Archaeometry, 44, 187-198. 
CABELLO CARRO, P. 2003. Mestizaje y ritos funerarios en Trujillo, Perú, según las antiguas 
colecciones Reales Españolas. In: Iberoamérica Mestiza: encuentro de pueblos y culturas, 
pages 85-102. Madrid: Fundación Santillana, Sociedad Estatal para la Acción Cultural 
Exterior. 
CAMINO, M. M. 2008. Exploring the explorers: Spaniards in Oceania, 1519-1794, New York, 
Manchester University Press. 
CARBAJAL ITURRY, I. & COELLO RODRÍGUEZ, A. 2010. Algunas notas sobre el proceso evolutivo y la 
arqueología de la Casa de la Columna, en el Antiguo Claustro del Noviciado, en el Convento 
de Santo Domingo, Lima. In: MATICORENA, M., DEL ÁGUILA, C., CHUHUE, R. & COELLO, A. 
(eds.) Historia de Lima: XVII Coloquio de Historia de Lima, pages 41-56. Lima: Centro Cultural 
de San Marcos, Museo de Arqueología y Antropología U.N.S.M. 
CARD, J. J. 2007. The Ceramics of Colonial Ciudad Vieja, El Salvador: Culture Contact and Social 
Change in Mesoamerica. Doctoral Dissertation, Department of Anthropology. New Orleans, 
Tulane University. 
CARDALE DE SCRIMPFF, M. 1989. La naturaleza del cambio. In: MORA, P. & GUERRERO, A. (eds.) 
Historia y Culturas Populares, pages 51-68. Tunja: Instituto de Cultura y Bellas Artes de 
Boyacá. 
CÁRDENAS MARTIN, M. 1970. Ocupación española de una Huaca del valle de Lima: Huaca Tres Palos. 
Boletín del Seminario de Arqueología (Instituto Riva Agüero de la Pontificia Universidad 
Católica del Perú), 5, 40-49. 
CÁRDENAS MARTIN, M. 1971. Huaca Palomino (valle del Rímac): Fragmentería vidriada fina con 
decoración en colores. Boletín del Seminario de Arqueología (Instituto Riva Agüero de la 
Pontificia Universidad Católica del Perú), 10, 61-67. 
11 References 
277 
CÁRDENAS MARTIN, M. 1973. Cerámica de transición: Huaca Palomino (valle del Rímac). Boletín del 
Seminario de Arqueología (Instituto Riva Agüero de la Pontificia Universidad Católica del 
Perú), 14, 30-34. 
CÁRDENAS MARTIN, M. 2002. Testimonios hispanos del siglo XVI en una huaca del valle del Rímac. 
In: GUERRA, M., HOLGUÍN CALLO, O. & GUTIÉRREZ MUÑOZ, C. (eds.) Sobre el Perú. 
Homenaje a José Agustín de la Puente Candamo, pages 347-358. Lima: Fondo Editorial de la 
Pontificia Universidad Católica del Perú. 
CARRASCO, A. L. & MASIÁ, L. S. 1992a. Archipiélagos de Marquesas y Santa Cruz. In: CARRASCO, A. L. 
(ed.) Descubrimientos Españoles en el Mar del Sur, pages 583-612. Madrid: Editorial Naval. 
CARRASCO, A. L. & MASIÁ, L. S. 1992b. El Descubrimiento de las Islas Salomón. In: CARRASCO, A. L. 
(ed.) Descubrimientos Españoles en el Mar del Sur, pages 537-578. Madrid: Editorial Naval. 
CARRASCO, A. L. & MASIÁ, L. S. 1992c. El Viaje de Legazpi a Filipinas. In: CARRASCO, A. L. (ed.) 
Descubrimientos Españoles en el Mar del Sur, pages 437-463. Madrid: Editorial Naval. 
CARRASCO, A. L. & MASIÁ, L. S. 1992d. Fernández de Quirós a Nuevas Hébridas. In: CARRASCO, A. L. 
(ed.) Descubrimientos Españoles en el Mar del Sur, pages 631-672. Madrid: Editorial Naval. 
CARROLL, S. K. 1981. An Osteological Analysis of Burials Recovered from Makira, S. E. Solomon 
Islands. Unpublished student report (Anthropology 699), University of Hawaii. 
CARRUTHERS, C. 2003. Spanish Botijas or Olive Jars from the Santo Domingo Monastery, La Antigua 
Guatemala. Historical Archaeology, 37, 40-55. 
CASE, J. E. 1974. Oceanic Crust Forms Basement of Eastern Panamá. Geological Society of America 
Bulletin, 85, 645-652. 
CASELLA, E. C. & FOWLER, C. 2004. Beyond Identification: An Introduction. In: CASELLA, E. C. & 
FOWLER, C. (eds.) The Archaeology of Plural and Changing Identities: Beyond Identification, 
pages 1-10. New York: Springer. 
CASTRO, A., CORRETGÉ, L. G., DE LA ROSA, J., ENRIQUE, P., MARTÍNEZ, F. J., PASCUAL, E., LAGO, M., 
ARRANZ, E., GALÉ, C., FERNÁNDEZ, C., DONAIRE, T. & LÓPEZ, S. 2002. Palaeozoic magmatism. 
In: GIBBONS, W. & MORENO, T. (eds.) The geology of Spain, pages 117-153. London: The 
Geological Society. 
CERUTI, C. N. 1983. Evidencias del contacto hispano-indígena en la cerámica de Santa Fe La Vieja 
(Cayastá). In: SERAFIN MORRESI, E. & GUTIÉRREZ, R. (eds.) Presencia hispánica en la 
Arqueología argentina, pages 487-519. Argentina: Universidad Nacional del Nordeste. 
CHARLTON, T. H., CHARLTON, C. L. O. & FOURNIER GARCÍA, P. 2005. The basin of Mexico A.D. 1450-
1620: Archaeological dimensions. In: KEPECS, S. & ALEXANDER, R. T. (eds.) The postclassic to 
Spanish-era transition in Mesoamerica: Archaeological perspectives, pages 49-63. 
Albuquerque: University of New Mexico Press. 
CHARLTON, T. H. & FOURNIER, P. 2010. Pots and Plots: The Multiple Roles of Early Colonial Red 
Wares in the Basin of Mexico (Identity, Resistance, Negotiation, Accommodation, Aesthetic 
Creativity, or Just Plain Economics?). In: LIEBMANN, M. & MURPHY, M. S. (eds.) Enduring 
Conquests: Rethinking the Archaeology of Resistance to Spanish Colonialism in the Americas., 
pages 127-148. Santa Fe: School for Advanced Research. 
CHARLTON, T. H. & FOURNIER, P. G. 1993. Urban and rural dimensions of the contact period, central 
Mexico,1521-1620. In: RODGERS, J. D. & WILSON, S. M. (eds.) Ethnohistory and archaeology: 
Approaches to postcontact change in the Americas, pages 201–220. New York: Plenum. 
CHASE, Z. 2012. Proyecto Huarochirí (Huarochirí-Upper Lurín Archaeology Project) [Online]. 
http://proyectohuarochiri.blogspot.com.au/.  [Accessed 13th October 2012]. 
11 References 
278 
CHATFIELD, M. 2007. From Inca to Spanish Colonial: Transitions in Ceramic Technology. Doctoral 
Dissertation, Department of Anthropology. Santa Barbara, University of California. 
CHATFIELD, M. 2008. Clay Recipes and the Spread of European Kiln Technology in Peru. Paper 
presented at the Society for Historical Archaeology Conference. Albuquerque, New Mexico. 
CHATFIELD, M. 2010. Tracing firing technology through clay properties in Cuzco, Peru. Journal of 
Archaeological Science, 37, 727-736. 
CLAYTON, L. A. 1975. Trade and Navigation in the Seventeenth-Century Viceroyalty of Peru. Journal 
of Latin American Studies, 7, 1-21. 
COBB, G. B. 1949. Supply and Transportation for the Potosí Mines, 1545-1640. The Hispanic 
American Historical Review, 29, 25-45. 
COBBING, E. J. & PITCHER, W. S. 1972. The Coastal Batholith of Central Peru. Journal of the 
Geological Society of London, 128, 421-460. 
COBBING, E. J., PITCHER, W. S. & TAYLOR, W. F. 1977. Segments and Super-units in the Coastal 
Batholith of Peru. Journal of Geology, 85, 625-631. 
COBBING, E. J., PITCHER, W. S., WILSON, J. J., BALDOCK, J. W., TAYLOR, W. P., MCCOURT, W. J. & 
SNELLING, N. J. 1981. The geology of the Western Cordillera of northern Peru, London, Her 
Majesty's Stationery Service. 
COCK CARRASCO, G. 2002. Inca rescue. National Geographic, May, 78–91. 
COE, S. 2005. America's First Cuisines, Austin, University of Texas Press. 
COELLO RODRÍGUEZ, A. 2010a. Los Hospitales de Lima en La Colonia. Puente, 5(17), 18-23. 
COELLO RODRÍGUEZ, A. 2010b. Una Capilla Escondida en Lima: La Capilla del Real Hospital de San 
Andres de Lima. Arinka, 14(180), 84-88. 
COELLO RODRÍGUEZ, A. & CHUHUE HUAMÁN, R. 2009. La otra ciudad escondida de Lima, la de los 
muertos: algunas bóvedas sepulcrales de Lima. Arinka, 13(166), 74-79. 
COFFEY, K. T., SCHMITT, A. K., FORD, A. & SPERA, F. J. 2012. Comparing zircon crystallization ages 
between volcanic ash in Maya Ceramics and Tierra Blanca Joven Pumice (Ilopango Volcano, 
Central American Volcanic Arc) Geological Society of America Annual Meeting and 
Exposition. Charlotte, North Carolina. 
COLLIS, J. D. 2008. Empire's Reach: A Structural and Historical Analysis of the Emmanuel Point 
Shipwreck. Master of Arts Dissertation, Department of Anthropology. Pensacola, University 
of West Florida. 
COMAROFF, J. 1985. Body of Power, Spirit of Resistance, Chicago, University of Chicago Press. 
COMELLAS, J. L. 1992. Sevilla, Cádiz y America: el trasiego y el tráfico, Madrid, Editorial MAPFRE. 
CORNEJO BOURONCLE, J. 1960. Derroteros del arte cuzqueño: Datos para una historia del arte en el 
Perú, Cuzco, Garcilaso. 
CUSICK, J. G. 1998a. Historiography of Acculturation: An Evaluation of Concepts and Their 
Application in Archaeology. In: CUSICK, J. G. (ed.) Studies in Culture Contact: Interaction, 
Culture Change, and Archaeology, Occasional Paper no.25, pages 126-145. Carbondale: 
Center for Archaeological Investigations, Southern Illinois University. 
CUSICK, J. G. 1998b. Introduction. In: CUSICK, J. G. (ed.) Studies in Culture Contact: Interaction, 
Culture Change, and Archaeology, Occasional Paper no.25, pages 1-20. Carbondale: Center 
for Archaeological Investigations, Southern Illinois University. 
CUSICK, J. G. 2000. Creolization and the Borderlands. Historical Archaeology, 34, 46-55. 
11 References 
279 
DAVIS, D. W., WILLIAMS, I. S. & KROGH, T. E. 2003. Historical Development of Zircon Geochronology. 
In: HANCHAR, J. M. & HOSKIN, P. W. O. (eds.) Zircon, pages 145-182. Washington: 
Mineralogical Society of America. 
DAWDY, S. L. 2000. Preface. Historical Archaeology, 34, 1-4. 
 
DE LA FUENTE, G. A., FERGUSON, J. & GLASCOCK, M. D. 2009. Caracterización Química 
Multielemental por Activación Neutrónica Instrumental (INAA) de Cerámicas Arqueológicas 
del Período Tardío (ca. AD 900 e AD 1200) e Inca (ca. AD 1480 e AD 1532) en el Sector 
Meridional del Valle de Abaucán (Dpto. Tinogasta, Provincia de Catamarca, Argentina). The 
53rd Congreso Internacional de Americanistas. Mexico City, Mexico. 
DE LA RIVA-AGÜERO, J. 1966 [1938]. Sobre las momias de los Incas. In: PACHECO VÉLEZ, C. (ed.) 
Estudios de la historia Peruana: las civilizaciones primitivas y el Imperio Incaico, pages 393-
400. Lima: Pontificia Universidad Católica del Perú. 
DE LA VEGA, S., CASTAÑEDA-GÓMEZ DEL CAMPO, A., JIMÉNEZ-REYES, M., TELLEZ-NIETO, A. & 
TENORIO, D. 2013. Majolica ware in the New Spain: an evaluation through NAA. Journal of 
Radioanalytical and Nuclear Chemistry 298, 1835-1844. 
DE MORGA, A. 1904 [1609]. The Philippine islands, Moluccas, Siam, Cambodia, Japan, and China, at 
the close of the sixteenth century, London, Hakluyt Society. 
DE TOURCEY, G. C. 1906. The First Discovery of Australia and New Guinea, Project Gutenberg. 
DE VILLANUEVA DOMÍNGUEZ, L. & VELA COSSÍO, F. 2006. La conservación del patrimonio 
arquitectónico y urbano virreinal en el norte del Perú. Cuadernos Hispanoamericanos núm. 
673-674, pages 109-120. Madrid: Agencia Española de Cooperación Internacional/Ministerio 
de Asuntos Exteriores. 
DE VILLANUEVA DOMÍNGUEZ, L., VELA COSSÍO, F., NAVARRO GUZMÁN, A. & RIVERA GÁMEZ, D. 
2002. La ciudad de San Miguel de Piura: primera fundación española en el Perú. Revista 
Española de Antropología Americana, 32, 267-294. 
DEAGAN, K. 1973. Mestizaje in St. Augustine. Ethnohistory, 20, 55-65. 
DEAGAN, K. 1974. Sex, Status and Role in the Mestizaje of Spanish Colonial Florida. Doctoral 
Dissertation, Department of Anthropology. Gainesville, University of Florida. 
DEAGAN, K. 1983. Spanish St. Augustine: the archaeology of a colonial Creole community, New York, 
Academic Press. 
DEAGAN, K. 1984. Historical Archaeology in Peru. Society for Historical Archaeology Newsletter, 17, 
37. 
DEAGAN, K. 1985. Spanish-Indian interaction in sixteenth-century Florida and Hispaniola. In: 
FITZHUGH, W. W. (ed.) Cultures in contact: The European impact on native cultural 
institutions in Eastern North America, A.D. 1000-1800, pages 281–318. Washington: 
Smithsonian Institution Press. 
DEAGAN, K. 1987. Artefacts of the Spanish Colonies of Florida and the Carribean, 1500-1800. Volume 
I: Ceramics, Glassware and Beads, Washington, D.C., Smithsonian Institute Press. 
DEAGAN, K. 1988. The archaeology of the Spanish contact period in the Caribbean. Journal of World 
Prehistory, 2, 187-233. 
DEAGAN, K. 1990. Accommodation and resistance: The process and impact of Spanish colonization in 
the Southeast. In: THOMAS, D. H. (ed.) Archaeological and historical perspectives on the 
11 References 
280 
Spanish borderlands in the Southeast, pages 297–314. Washington: Smithsonian Institution 
Press. 
DEAGAN, K. 1991. Historical archaeology’s contributions to our understanding of early America. In: 
FALK, L. (ed.) Historical archaeology in global perspective, pages 97–112. Washington: 
Smithsonian Institution Press. 
DEAGAN, K. 1995. Puerto Real: The archaeology of a sixteenth-century Spanish town in Hispaniola, 
Gainesville, University Press of Florida. 
DEAGAN, K. 1996. Colonial Transformation: Euro-American Cultural Genesis in the Early Spanish-
American Colonies. Journal of Anthropological Research, 52, 135-160. 
DEAGAN, K. 1998. Transculturation and Spanish American Ethnogenesis: The Archaeological Legacy 
of the Quincentenery. In: CUSICK, J. G. (ed.) Studies in Culture Contact: Interaction, Culture 
Change, and Archaeology, Occasional Paper no.25, pages 23-43. Carbondale: Center for 
Archaeological Investigations, Southern Illinois University. 
DEAGAN, K. 1999. Summary final report on archaeological resources at the Parques Nacionales 
Concepción de la Vega and La Isabela, República Dominicana, Gainesville, Florida Museum of 
Natural History, University of Florida. 
DEAGAN, K. 2001. Dynamics of imperial adjustment in Spanish America: Ideology and social 
integration. In: ALCOCK, S. E., D'ALTROY, T. N., MORRISON, K. & SINOPOLI, C. M. (eds.) 
Empires: Perspectives from archaeology and history, pages 179–194. Cambridge: Cambridge 
University Press. 
DEAGAN, K. 2002. Artefacts of the Spanish Colonies of Florida and the Carribean, 1500-1800. Volume 
II: Portable personal possessions, Washington, D.C., Smithsonian Institute Press. 
DEAGAN, K. 2003. Colonial Origins and Colonial Transformations in Spanish America. Historical 
Archaeology, 37, 3-13. 
DEAGAN, K. 2004. Reconsidering Taíno social dynamics after Spanish conquest: Gender and class in 
culture contact studies. American Antiquity, 69, 597-626. 
DEAGAN, K. & CRUXENT, J. M. 1993. From contact to Criollos: The archaeology of Spanish 
colonization in Hispaniola. Proceedings of the British Academy, 81, 67-104. 
DEAGAN, K. & CRUXENT, J. M. 2002a. Archaeology at La Isabela: America’s First European Town, 
New Haven, Yale University Press. 
DEAGAN, K. & CRUXENT, J. M. 2002b. Columbus’s outpost among the Taínos: Spain and America at 
La Isabela, 1493-1498, New Haven, Yale University Press. 
DECKERS, P. 2006. An island archaeological approach to the Viking colonization of the North Atlantic. 
Fishery, Trade and Piracy. Baltic and North Sea in the Middle Ages and later. Tammisaari, 
Finland. 
DEETZ, J. 1996. In Small Things Forgotten: An Archaeology of Early American Life, New York, Anchor 
Books. 
DEFRANCE, S. D. 1996. Iberian Foodways in the Moquegua and Torata Valleys of Southern Peru. 
Historical Archaeology, 30, 20-48. 
DEFRANCE, S. D. 2003. Diet and Provisioning in the High Andes: A Spanish Colonial Settlement on the 
Outskirts of Potosí, Bolivia. International Journal of Historical Archaeology, 7, 99-125. 
DEFRANCE, S. D. 2010. Paleopathology and Health of Native and Introduced Animals on Southern 
Peruvian and Bolivian Spanish Colonial Sites. International Journal of Osteoarchaeology, 20, 
508-524. 
11 References 
281 
DERRIDA, J. 1978 [1966]. Structure, Sign and Play in the Discourse of Human Sciences (translated by 
Alan Bass). In: DERRIDA, J. (ed.) Writing and Difference, pages 278- 294. Chicago: University 
of Chicago. 
DESROCHES, J.-P., CASAL, G. & GODDIO, F. 1997. Treasures of the San Diego, New York, Association 
Francaise d'Action Artistique. 
DIAZ DEL CASTILLO, B. 1844[1632]. The Memoirs of the Conquistador Bernal Diaz del Castillo: Written 
by Himself Containing a True and Full Account of the Discovery and Conquest of Mexico and 
New Spain, Vol. II, London, J. Hatchard and Son. 
DICKINSON, W. R. 2006. Temper Sands in Prehistoric Oceanian Pottery: Geotectonics, Sedimentology, 
Petrography, Provenance, Boulder, Colorado, The Geological Society of America. 
DICKINSON, W. R. 2007. Petrography of Sand Tempers in Historic Sherds of Red Earthenware from 
Spanish Panama. Unpublished report. 
DICKINSON, W. R. & GREEN, R. C. 1973. Temper Sands in 1595 A.D.: Spanish Ware from the Solomon 
Islands. Journal of the Polynesian Society, 82, 293-300. 
DIETLER, M. 2005. The Archaeology of Colonization and the Colonization of Archaelogy: Theoretical 
Challenges from an Ancient Mediterranean Colonial Encounter. In: STEIN, G. J. (ed.) The 
Archaeology of Colonial Encounters: Comparative Perspectives, pages 33-68. Santa Fe and 
Oxford: School of American Research Press and James Currey Ltd. 
DOMÍNGUEZ, A. J. 2002. Greeks in Iberia: Colonialism without Colonization. In: LYONS, C. & 
PAPADOPOULOS, J. K. (eds.) The Archaeology of Colonialism, pages 65-95. Los Angeles: Getty 
Research Institute. 
DUNCAN, R. J. 1998. The Ceramics of Raquira, Colombia: Gender, Work, and Economic Change 
Florida, University Press of Florida. 
DUPOIZAT, M.-F. 1997. Asian stoneware jars. In: DESROCHES, J.-P., CASAL, G. & GODDIO, F. (eds.) 
Treasures of the San Diego, pages 222-251. New York: Association Francaise d'Action 
Artistique. 
EARLE, R. 2010. “If You Eat Their Food . . .”: Diets and Bodies in Early Colonial Spanish America. 
American Historical Review, June, 688-713. 
EARLE, R. 2012. The Body of the Conquistador: Food, Race and the Colonial Experience in Spanish 
America, 1492–1700, Cambridge, Cambridge University Press. 
ELBURG, M. A. 2012. Geochronological Dating. In: VANHAECKE, F. & DEGRYSE, P. (eds.) Isotopic 
Analysis: Fundementals and Applications Using ICP-MS, pages 235–274. Germany: Wiley-
VCH Verlag and Co. 
EWEN, C. R. 1991. From Spanaird to Creole: The Archaeology of Cultural Formation at Puerto Real, 
Haiti, Tuscloosa, University of Alabama Press. 
EWEN, C. R. 2000. From Colonist to Creole: Archaeological Patterns of Spanish Colonization in the 
New World. Historical Archaeology, 34, 36-45. 
FARNSWORTH, P. 1992. Missions, Indians, and Cultural Continuity. Historical Archaeology, 26, 22-36. 
FERGUSON, L. 1992. Uncommon Ground: Archaeology and Early African America, 1650-1800, 
Washington, Smithsonian Books. 
FERGUSON, L. 2000. Introduction. Historical Archaeology, 34, 5-9. 
11 References 
282 
FERGUSON, T. J. & GLASCOCK, M. D. 2011. Neutron Activation Analysis of Spanish Colonial Ceramics 
from the Solomon Islands, Report. Columbia, Missouri: Archaeometry Laboratory, Research 
Reactor Center, University of Missouri. 
FERNÁNDEZ, R. B.-M. & CARRASCO, A. L. 1992. La Expedicíon de Ruy Lopéz de Villalobos. In: 
CARRASCO, A. L. (ed.) Descubrimientos Españoles en el Mar del Sur, pages 319-355. Madrid: 
Editorial Naval. 
FERRER, S. G., BUXEDA I GARRIGÓS, J., IÑAÑEZ, J. G., DE AMORES CARREDANO, F. & ALZATE 
GALLEGO, A. 2013. Sevillian transport jars in early colonial America: the case of Santa María 
La Antigua del Darién (Colombia). Open Journal of Archaeometry, 1:e3, 10-15. 
FERRER, S. G., IÑAÑEZ, J. G. & BUXEDA I GARRIGÓS, J. 2012. Local and European transport jars in 
Panamá Viejo. Paper presented at the Global Pottery, 1st International Congress on Historical 
Archaeology and Archaeometry for Societies in Contact. Barcelona, Spain. 
FINLAY, R. 2010. Pilgrim Art: Cultures of Porcelain in World History, Berkeley, University fo California 
Press. 
FLORES ESPINOZA, I., GARCIA SOTO, R. & HUERTAS V., L. 1981. Investigacion Arqueologica-Historica 
de la Casa Osambela (o de Oquendo) - Lima, Lima, Instituto Nacional de Cultura Centro de 
Investigacion y Restauracion de Bienes Monumentales. 
FOSTER, G. M. 1960. Culture and Conquest: America's Spanish Heritage, New York, Wenner-Gren 
Foundation. 
FOURNIER GARCÍA, P. 1997. Tendencias de consumo en México durante los períodos colonial e 
independiente. In: GASCO, J. L., SMITH, G. C. & FOURNIER GARCÍA, P. (eds.) Approaches to 
the historical archaeology of Mexico, Central, and South America, pages 49-58. Los Angeles: 
Institute of Archaeology, University of California. 
FOURNIER, P. & BLACKMAN, J. M. 2008. Production, exchange and consumption of glazed wares in 
New Spain: formation of a database of elemental composition through INAA. Foundation for 
the Advancement of Mesoamerican Studies. 
FOURNIER, P., BLACKMAN, J. M. & BISHOP, R. 2007. Los alfareros Purépecha de la Cuenca de 
Pátzcuaro: producción, intercambio y consumo de cerámica vidridada durante la época 
virreinal. In: FOURNIER, P., WIESHEU, W. & CHARLTON, T. (eds.) Arqueología y Complejidad 
Social, pages 195-221. Mexico City: Instituto Nacional de Antropología e Historia. 
FOX, C. E. 1962. Kakamora, London. 
FROH, J. 2004. Archaeological Ceramics Studied by Scanning Electron Microscopy. Hyperfine 
Interactions, 154, 159–176. 
FROTHINGHAM, A. W. 1969. Tile Panels of Spain, 1500-1650. , New York, Hispanic Society of 
America. 
FUNARI, P., ZARANKIN, A. & SALERNO, M. A. 2009. Historical Archaeology in South America. In: 
MAJEWSKI, T. & GAIMSTER, D. (eds.) International Handbook of Historical Archaeology, 
pages 400-407. Springer Science and Business Media. 
FUNARI, P. P. A. 1997. Archaeology, History, and Historical Archaeology in South America. 
International Journal of Historical Archaeology, 1, 189-206. 
GASCO, J. 2005. Spanish Colonialism and Processes of Social Change in Mesoamerica. In: STEIN, G. J. 
(ed.) The Archaeology of Colonial Encounters: Comparative Perspectives, pages 69-108. Santa 
Fe and Oxford: School of American Research Press and James Currey Ltd. 
11 References 
283 
GEHRELS, G. E. 2011. Detrital Zircon U-Pb Geochronology: Current Methods and New Opportunities. 
In: BUSBY, C. & AZOR, A. (eds.) Tectonics of Sedimentary Basins: Recent Advances, pages 47–
62. John Wiley and Sons, Online. 
GEHRELS, G. E., VALENCIA, V. A. & PULLEN, A. 2006. Detrital Zircon Geochronology by Laser-ablation 
Multicollector ICPMS at the Arizona Laserchron Center. In: OLSZEWSKI, T. (ed.) 
Geochronology: Emerging Opportunities, Paleontological Society Short Course, pages 67-76. 
Philadelphia: The Paleontological Society. 
GEHRELS, G. E., VALENCIA, V. A. & RUIZ, J. 2008. Enhanced precision, accuracy, efficiency, and spatial 
resolution of U-Pb ages by laser ablation-multicollector-inductively coupled plasma mass 
spectrometry. Geochemistry Geophysics Geosystems, 9, 1-13. 
GIBBS, M. 2011. Beyond the New World – the failed Spanish colonies of the Solomon Islands. In: 
SCHABLITSKY, J. & LEONE, M. (eds.) Historical Archaeology and the Importance of Material 
Things, pages 121-142. Ann Arbor: Society for Historical Archaeology. 
GIBBS, M., ROE, D., BLAKE, N., KIKO, L., KELLOWAY, S. J. & TUFFIN, R. 2012. Progress Report: Beyond 
the New World – Archaeological Investigations of the failed Spanish colonies of the Solomon 
Islands. Sydney: University of Sydney. 
GIBSON, C. 1966. Spain in America, New York, Haper and Row. 
GIFFORD, E. 2013. Organic and Inorganic Chemical Characterisation of Artifacts from the Emmanuel 
Point Shipwrecks. Master of Historical Archaeology Dissertation, Department of 
Anthropology. Pensacola, University of West Florida. 
GLASCOCK, M. D. 1992. Characterization of Archaeological Ceramics at MURR by Neutron Activation 
Analysis and Multivariate Statistics. In: NEFF, H. (ed.) Chemical Characterization of Ceramic 
Pastes, pages 11-25. Madison: Prehistory Press. 
GLASCOCK, M. D. & NEFF, H. 2003. Neutron activation analysis and provenance research in 
archaeology. Measurement Science and Technology, 14, 1516-26. 
GLASCOCK, M. D., NEFF, H. & VAUGHN, K. 2004. Instrumental Neutron Activation Analysis and 
Multivariate Statistics for Pottery Provenance. Hyperfine Interactions, 154, 95-105. 
GLASCOCK, M. D., SPEAKMAN, R. J. & NEFF, H. 2007. Archaeometry at the University of Missouri 
Research Reactor and the provenance of obsidian artefacts in North America. Archaeometry, 
49, 343-357. 
GOGGIN, J. S. 1960. The Spanish olive jar: an anthropological study, New Haven, Yale University 
Press. 
GOGGIN, J. S. 1968. Spanish Majolica in the New World, Types of the Sixteenth to Eighteenth 
Centuries, New Haven, Yale University Press. 
GOSDEN, C. 2004. Archaeology and Colonialism: Cultural Contact from 5000 BC to the Present, 
Cambridge, Cambridge University Press. 
GRAUBART, K. B. 2009. The Creolization of the New World: Local Forms of Identification in Urban 
Colonial Peru, 1560 – 1640. Hispanic American Historical Review, 89, 471-499. 
GRAVE, P. 2012. Asian Pottery in the Pacific and the Early Modern Economy. Paper presented at the 
Global Pottery, 1st International Congress on Historical Archaeology & Archaeometry for 
Societies in Contact. Barcelona, Spain. 
GRAVE, P. & MACCHERONI, M. 2009. Characterizing Asian Stoneware Jar Production at the 
Transition to the Early Modern Period, 1550-1650. In: MCCARTHY, B., SALZMAN CHASE, E., 
CART, L. A., DOUGLAS, J. G. & JETT, P. (eds.) Scientific Research on Historic Asian Ceramics: 
11 References 
284 
Proceedings of the Forth Forbes Symposium at the Freer Gallery of Art, pages 186-204. 
London: Archetype Publications in association with the Freer Gallery of Art, Smithsonian 
Institution. 
GRAVES, M. W. & ADDISON, D. J. 1995. The Polynesian settlement of the Hawaiian Archipelago: 
Integrating models and methods in archaeological interpretation. World Archaeology, 26, 
380-399. 
GREEN, R. C. 1973. The Conquest of the Conquistadors. World Archaeology, 5, 14-31. 
GREENWICH CENTENO, E. R. 2009. Francisco Pizarro, evidencias históricas y bioarqueológicas, Lima, 
Universidad Alas Peruanas. 
GUYNN, J. & GEHRELS, G. E. 2010. Comparison of Detrital Zircon Age Distributions Using the K-S Test. 
Tucson: University of Arizona. 
HAMERLY, M. T. 1982. Inter-American Notes: Archives of Guayaquil, Colonial and Nineteenth-
Century Institutions and Administrative Archives. The Americas, 38, 379-403. 
HARDESTY, D. L. 2003. Mining rushes and landscape learning in the modern world. In: ROCKMAN, M. 
& STEELE, J. (eds.) Colonization of Unfamiliar Landscapes: The archaeology of adaptation, 
pages 81-95. London: Routledge. 
HARTH-TERRÉ, E. 1957. Azulejos criollos y de Castilla. El Comercio, 28th December. 
HARTH-TERRÉ, E. 1958. El azulejo criollo en la arquitectura limeña. Revista del Museo Nacional del 
Perú, 22, 34. 
HARTH-TERRÉ, E. & ABANTO, A. M. 2004[1958]. Azulejos limeños. In: ACEVEDO, S. (ed.) La Loza De 
La Tierra: Cerámica Vidriada en El Perú, pages 200-211. Lima: Universidad Ricardo Palma. 
HEMMING, J. 1970. The Conquest of the Incas, London, MacMillan. 
HERRERA, A. D. 1726. Historia General de los Hechos de los Castellanos en las Islas y Tierra Firme del 
Mar Océano, Madrid, la Oficina Real de Nicolas Rodriguez Franco. 
HERSKOVITS, M. J. 1938. Acculturation: the study of culture contact, New York, J. J. Augustin 
Publisher. 
HOOVER, R. L. 1992. Some Models for Spanish Colonial Archaeology in California. Historical 
Archaeology, 26, 37-44. 
IÑAÑEZ, J. G. 2007. Caracterització arqueomètrica de la ceràmica vidrada decorada de la Baixa Edat 
Mitjana al Renaixement dels principals centres productors de la Península Ibèrica. Doctoral 
Dissertation, Departament de Prehistòria, Història Antiga i Arqueologia. Barcelona, 
University of Barcelona. 
IÑAÑEZ, J. G., BELLUCCI, J. J., RODRÍGUEZ-ALEGRÍA, E., ASH, R., MCDONOUGH, W. & SPEAKMAN, R. J. 
2010a. Romita pottery revisited: a reassessment of the provenance of ceramics from 
Colonial Mexico by LA-MC-ICP-MS. Journal of Archaeological Science, 37, 2698-2704. 
IÑAÑEZ, J. G., BUXEDA I GARRIGÓS, J., GLASCOCK, M. D. & SPEAKMAN, R. J. 2009a. Archaeometric 
characterization of Renaissance tin-lead glazed pottery from Talavera de la Reina, Puente del 
Arzobispo and Seville (Spain). In: MOREAU, J.-F., AUGER, R., CHABOT, J. & HERZOG, A. (eds.) 
36th International Symposium on Archaeometry (ISA 2006), pages 279-287. Québec: 
Université Laval. 
IÑAÑEZ, J. G., BUXEDA I GARRIGÓS, J., MADRID FERNÁNDEZ, M., GURT I ESPARRAGUERA, J. M. & 
CERDÀ I MELLADO, J. A. 2007a. Archaeometric characterization of Middle Age and 
Renaissance tin-lead glazed pottery from Barcelona. In: WAKSMAN, S. Y. (ed.) Archaeometric 
and archaeological approaches to ceramics pages 175–180. Oxford: Archaeopress. 
11 References 
285 
IÑAÑEZ, J. G., BUXEDA I GARRIGÓS, J., SPEAKMAN, R. J., GLASCOCK, M. D. & SOSA SUÁREZ, E. 2007b. 
Characterization of 15th–16th Century majolica pottery found on the Canary Islands, in 
Archaeological chemistry: analytical techniques and archaeological interpretation In: 
GLASCOCK, M. D., SPEAKMAN, R. J. & POPELKA-FILCOFF, R. S. (eds.) ACS Symposium Series, 
pages 376–398. Washington DC: American Chemical Society. 
IÑAÑEZ, J. G. & BUXEDA, J. 2007. Pisa arcaica i ceràmica vidrada del segle XIII a Barcelona. Un estudi 
arqueomètric. Quarhis – Quaderns d’Arqueologia i Història de la Ciutat de Barcelona, 3, 160-
179. 
IÑAÑEZ, J. G., GUILLERMO MARTÍN, J. & COELLO, A. in press. La Mayólica del Convento de Santo 
Domingo (Siglos XVI-XVII), Lima (Perú). Arqueologia Moderna, 505-514. 
IÑAÑEZ, J. G., MADRID-FERNÁNDEZ, M., MOLERA, J., SPEAKMAN, R. J. & PRADELL, T. 2013. Potters 
and pigments: preliminary technological assessment of pigment recipes of American 
majolica by synchrotron radiation micro-X-ray diffraction (Sr-mXRD). Journal of 
Archaeological Science, 40, 1408-1415. 
IÑAÑEZ, J. G., SCHWEDT, A., MADRID I FERNÁNDEZ, M., BUXEDA I GARRIGÓS, J. & GURT I 
ESPARRAGUERA, J. M. 2007c. Caracterización arqueométrica de los principales centros 
productores catalanes de cerámica mayólica de los siglos XVI y XVII. In: MOLERA, J., FARJAS, 
J., ROURA, P. & PRADELL, T. (eds.) Avances en Arqueometría 2005. Actas del VI Congreso 
Ibérico de Arqueometría, pages 97-107. Girona: Universitat de Girona. 
IÑAÑEZ, J. G. & SPEAKMAN, R. J. 2011. Technological Features of Colonial Glazed Pottery from el 
Convento de Santo Domingo (Antigua, Guatemala). Similarities and Differences Between 
Colonial and Spanish pottery. In: TURBANTI-MEMMI, I. (ed.) Proceedings of the 37th 
International Symposium on Archaeometry, 13th - 16th May 2008, Siena, Italy, pages 77-82. 
Springer Berlin Heidelberg. 
IÑAÑEZ, J. G., SPEAKMAN, R. J., BUXEDA I GARRIGÓS, J. & D., G. M. 2008. Chemical characterization 
of majolica from 14th to18th century production centers on the Iberian Peninsula: a 
preliminary neutron activation study. Journal of Archaeological Science, 35, 425-40. 
IÑAÑEZ, J. G., SPEAKMAN, R. J., BUXEDA I GARRIGÓS, J. & GLASCOCK, M. D. 2009b. Chemical 
Characterization Of Tin-Lead Glazed Pottery From The Iberian Peninsula And The Canary 
Islands: Initial Steps Toward A Better Understanding Of Spanish Colonial Pottery In The 
Americas. Archaeometry, 51, 546-567. 
IÑAÑEZ, J. G., SPEAKMAN, R. J., GLASCOCK, M. D. & BUXEDA I GARRIGÓS, J. 2010b. Chemical 
characterization of tin and lead glazed ceramics from Aragon (Spain) by neutron activation 
analysis. Radiochimica, 98, 525-531. 
IRIBARNE, P. 2009. Estudio Arqueológico Parque Histórico Rey Don Felipe. 
http://www.goremagallanes.cl/ESTUDIOS/Archivos/Mop/20164915/Estudio%20Arqueologic
o.pdf. 
JAILIARD, E., HÉRAIL, G., MONFRET, T., DIAZ-MARTÍNEZ, E., BABY, P., LAVENU, A. & DUMON, J. F. 
2000. Tectonic Evolution of the Andes of Ecuador, Peru, Bolivia and northernmost Chile. In: 
CORDANI, U. G., MILANI, E. J., THOMAZ FILHO, A. & CAMPS, D. A. (eds.) Tectonic Evolution of 
South America, pages 481-560. Rio de Janeiro: 31st International Geological Congress. 
JAILIARD, E. & SOLER, P. 1996. Cretaceous to early Paleogene tectonic evolution of the northern 
Central Andes (0-18°S) and its relations to geodynamics. Tectonophysics, 259, 41-53. 
JAMIESON, R. W. 1996. The Domestic Architecture and Material Culture of Colonial Cuenca, Ecuador, 
A.D. 1600-1800. Doctoral Dissertation, Department of Archaeology. Calgary, Alberta, 
University of Calgary. 
11 References 
286 
JAMIESON, R. W. 2000a. Domestic Architecture and Power: The Historical Archaeology of Colonial 
Ecuador. New York: Kluwer Academic Publishers. 
JAMIESON, R. W. 2000b. Doña Luisa and her two houses. In: DELLE, J. A., MROZOWSKI, S. A. & 
PAYNTER, R. (eds.) Lines that divide: Historical archaeologies of race, class, and gender, 
pages 142-167. Knoxville: University of Tennessee Press. 
JAMIESON, R. W. 2001. Majolica in the Early Colonial Andes: The Role of Panamanian Wares. Latin 
American Antiquity, 12, 45-58. 
JAMIESON, R. W. 2004. Caste in Cuenca: Colonial Identity in the Seventeenth Century Andes. In: 
CASELLA, E. C. & FOWLER, C. (eds.) The Archaeology of Plural and Changing Identities: 
Beyond Identification, pages 211-232. New York: Springer. 
JAMIESON, R. W. 2005. Colonialism, social archaeology and lo Andino: historical archaeology in the 
Andes. World Archaeology, 37, 352-372. 
JAMIESON, R. W. & HANCOCK, R. G. V. 2004. Neutron Activation Analysis of Colonial Ceramics from 
Southern Highland Ecuador. Archaeometry, 46, 569-83. 
JAMIESON, R. W., HANCOCK, R. G. V., BECKWITH, L. A. & PIDRUCZNY, A. E. 2012. Neutron Activation 
Analysis of Inca and Colonial Ceramics from Central Highland Ecuador. Archaeometry, 55, 
198–213. 
JAMIESON, R. W. & SAYRE, M. B. 2010. Barley and identity in the Spanish colonial Audiencia of Quito: 
Archaeobotany of the 18th century San Blas neighborhood in Riobamba. Journal of 
Anthropological Archaeology, 29, 208-218. 
JOHNSTON, S., GEHRELS, G., VALENCIA, V. & RUIZ, J. 2009. Small-volume U–Pb zircon geochronology 
by laser ablation-multicollector-ICP-MS. Chemical Geology, 259, 218-229. 
JORNET, A., BLACKMAN, J. M. & OLIN, J. S. 1985. 13th to 18th century ceramics from the Paterna-
Manises area (Spain). In: KINGERY, W. D. (ed.) Ancient Technology to Modern Science: 
Ceramics and Civilization, pages 235-266. Ohio: The American Ceramics Society Inc. 
KAPCHAN, D. A. & STRONG, P. T. 1999. Theorizing the Hybrid. Journal of American Folklore, 112, 239-
253. 
KASCHKO, M. 1979. Field Report: 1975 Excavations on site BB-2-15, Makira, S. E. Solomon Islands. 
Unpublished Report. Department of Anthropology, University of Hawaii. 
KAUFFMAN DOIG, F. 1997. Un formidable descubrimiento. El Peruano, Ritos y Culturas, 12-13. 
KEEGAN, W. F. & DIAMOND, J. M. 1987. Colonization of Islands by Humans: A Biogeographical 
Perspective. Advances in Archaeological Method and Theory, 10, 49-92. 
KEITH, R. G. 1971. Encomienda, Hacienda and Corregimiento in Spanish America: A Structural 
Analysis. The Hispanic American Historical Review, 51, 431-446. 
KELLOWAY, S. J., CRAVEN, S., PECHA, M., DICKINSON, W. R., GIBBS, M., FERGUSON, T. J. & 
GLASCOCK, M. D. 2014. Sourcing Olive Jars using U-Pb Ages of Detrital Zircons: a study of 
16th Century olive jars recovered from the Solomon Islands. Geoarchaeology, 29, 47-60. 
KELLOWAY, S. J., GIBBS, M. & CRAVEN, S. 2013. The Sherds of Conquistadors: a petrological study of 
ceramics from Graciosa Bay and Pamua, Solomon Islands. Archaeology in Oceania, 48, 53-59. 
KELLOWAY, S. J., FERGUSON, T. J., IÑAÑEZ, J. G., VANVALKENBURGH, P., ROUSH, C., GIBBS, M. & 
GLASCOCK, M. D. in press. Sherds on the Edge: Characterisation of 16th Century Colonial 
Spanish Pottery Recovered from the Solomon Islands. Archaeometry. 
KELLY, C. 1964. Austrialia Franciscana, Vol. I, Madrid, Archivo Ibero-Americano. 
11 References 
287 
KELLY, C. 1965a. Austrialia Franciscana, Vol. II, Madrid, Archivo Ibero-Americano. 
KELLY, C. 1965b. Calendar of documents, Madrid, Archivo Ibero-Americano. 
KELLY, C. 1966a. La Austrialia del Espiritu Santo: the journal of Fray Martin de Munilla, O.F.M., and 
other documents relating to the voyage of Pedro Fernández de Quirós to the South Sea 
(1605-1606) and the Franciscan Missionary Plan (1617-1627), Vol. I, Cambridge, Hakluyt 
Society. 
KELLY, C. 1966b. La Austrialia del Espiritu Santo: the journal of Fray Martin de Munilla, O.F.M., and 
other documents relating to the voyage of Pedro Fernández de Quirós to the South Sea 
(1605-1606) and the Franciscan Missionary Plan (1617-1627), Vol II, Cambridge, Hakluyt 
Society. 
KELLY, C. 1967. Austrialia Franciscana, Vol. III, Madrid, Archivo Ibero-Americano. 
KELLY, C. 1969. Austrialia Franciscana, Vol. IV, Madrid, Archivo Ibero-Americano. 
KELLY, C. 1971. Austrialia Franciscana, Vol. V, Madrid, Archivo Ibero-Americano. 
KELLY, C. 1973. Austrialia Franciscana, Vol. VI, Madrid, Archivo Ibero-Americano. 
KICZA, J. E. 1992. Patterns in Early Spanish Overseas Expansion. The William and Mary Quarterly, 49, 
229-253. 
KIRCH, P. V. 1980. The Archaeological Study of Adaptation: Theoretical and Methodological Issues. 
Advances in Archaeological Method and Theory, 3, 101-156. 
KLAUS, H. D. 2008. Out Of Light Came Darkness: Bioarchaeology of Mortuary Ritual, Health, and 
Ethnogenesis in the Lambayeque Valley Complex, North Coast Of Peru (AD 900-1750) 
Doctoral Dissertation, Department of Anthropology. Columbus, Ohio State University. 
KLAUS, H. D., LARSEN, C. S. & TAM, M. E. 2009. Economic Intensification and Degenerative Joint 
Disease: Life and Labor on the Postcontact North Coast of Peru. American Journal of Physical 
Anthropology, 139, 204-221. 
KLAUS, H. D. & TAM, M. E. 2009. Contact in the Andes: Bioarchaeology of Systemic Stress in Colonial 
Mo´ rrope, Peru. American Journal of Physical Anthropology, 138, 356-368. 
KLAUS, H. D. & TAM, M. E. 2010. Oral Health and the Postcontact Adaptive Transition: A Contextual 
Reconstruction of Diet in Mórrope, Peru. American Journal of Physical Anthropology, 141, 
594-609. 
KUWAYAMA, G. 2002. Chinese Ceramics in Colonial Latin America. Doctoral Dissertation. Ann Arbor, 
University of Michigan. 
LANDSTRÖM, B. 1966. Columbus: The story of Son Cristóbal Colón, Admiral of the Ocean, and his four 
voyages westward to the Indies according to contemporary sources, New York, The 
MacMillan Company. 
LAWRENCE, C. L. R. 2010. An Analysis of Plant Remains from the Emanuel Point Shipwrecks. Master 
of Arts Dissertation, Department of Anthropology. Florida, University of West Florida. 
LEOPOLD, A. M. 2004. Syncretism and the Interaction of Modes of Religiosity: A Formative 
Perspective in "Gnostic Christian" Movements in Late Antiquity In: WHITEHOUSE, H. & 
MARTIN, L. H. (eds.) Theorizing Religions Past: Archaeology, History, and Cognition, pages 
105-122. Walnut Creek, CA: AltaMira Press. 
LEVI-STRAUSS, C. 1966. The Savage Mind, Boston, Beacon. 
11 References 
288 
LIEBMANN, M. 2013. Parsing Hybridity: Archaeologies of Amalgamation in Seventeenth-Century 
New Mexico. In: CARD, J. J. (ed.) The Archaeology of Hybrid Material Culture, pages 25-49. 
Occasional Paper No. 39, Illinois: Southern Illinois University. 
LIGHTFOOT, K. G. 2005. The Archaeology of Colonization: California in Cross-Cultural Perspective. In: 
STEIN, G. J. (ed.) The Archaeology of Colonial Encounters: Comparative Perspectives, pages 
207-236. Santa Fe and Oxford: School of American Research Press and James Currey Ltd. 
LISTER, F. C. & LISTER, R. H. 1974. Majolica in Colonial Spanish America. Historical Archaeology, 8, 17-
78. 
LISTER, F. C. & LISTER, R. H. 1976. A Descriptive Dictionary for 500 Years of Spanish-tradition 
Ceramics: 13th Through 18th Centuries, The Society for Historical Archaeology. 
LISTER, F. C. & LISTER, R. H. 1981. The Recycled Pots and Potsherds of Spain. Historical Archaeology, 
15, 67-78. 
LISTER, F. C. & LISTER, R. H. 1982. Sixteenth Century Maiolica Pottery in the Valley of Mexico, 
anthropological papers of the University of Arizona number 39, Tuscon, The University of 
Arizona Press. 
LISTER, F. C. & LISTER, R. H. 1987. Andalusian Ceramics in Spain and New Spain: A Cultural Register 
from the Third Century B.C. to 1700, Tuscon, The University of Arizona Press. 
LOCKHART, J. 1968. Spanish Peru, 1532-1560: a colonial society, Madison, University of Wisconsin 
Press. 
LOCKHART, J. 1994. Spanish Peru, 1532-1560: a social history, Madison, University of Wisconsin 
Press. 
LOCKHART, J. & SCHWARTZ, S. B. (eds.) 1983. Early Latin America : a history of colonial Spanish 
America and Brazil, Wilmington: Scholarly Resources, Cambridge University Press. 
LONG, G. A. 1964. Excavations at Panama Vieja. Florida Anthropologist, 17, 104-109. 
LONG, G. A. 1967. ArchaeologicaI lnvestigations at Panama la Vieja. Master of Arts Dissertation, 
Department of Anthropology. Gainesville, University of Florida. 
LOREN, D. D. 2007 Corporeal Concerns: Eighteenth-Century Casta Paintings and Colonial Bodies in 
Spanish Texas. Historical Archaeology, 41, 23-36. 
LORENZO SANZ, E. 1979. Comercio de España con América en la época de Felipe II: Los Mercaderes y 
el Tráfico Indiano, Vol. I, Valladolid, Institucion Cultural Simancas. 
LORENZO SANZ, E. 1980. Comercio de España con América en la época de Felipe II: La Navigacíon, los 
Tesoros y las Perlas, Vol. II, Valladolid, Institucion Cultural Simancas. 
LOW, S. M. 1995. Indigenous architecture and the Spanish American plaza in Mesoamerica and the 
Caribbean. American Anthropologist, 97, 748-762. 
LUDWIG, K. R. 2008. Isoplot 3.60. Berkeley: Berkeley Geochronology Center. 
LYCETT, M. T. 2005. On the margins of peripheries: The consequences of differential incorporation in 
the colonial Southwest. In: KEPECS, S. & ALEXANDER, R. T. (eds.) The postclassic to Spanish-
era transition in Mesoamerica: Archaeological perspectives, pages 97-115. Albuquerque: 
University of New Mexico Press. 
LYNCH, J. 1981. Spain under the Hapsburgs, Vol. II (Spain and America 1598-1700), Oxford, Basil 
Blackwell. 
11 References 
289 
LYONS, C. L. & PAPADOPOULOS, J. K. 2002. Archaeology and Colonialism. In: LYONS, C. L. & 
PAPADOPOULOS, J. K. (eds.) The Archaeology of Colonialism, pages 1-23. Los Angeles: Getty 
Research Institute. 
MACLACHLAN, R. R. C. 1938. Native Pottery From Central And Southern Melanesia And Western 
Polynesia. Journal of the Polynesian Society, 47, 64-89. 
MADARIAGA, S. D. 1947. The Rise of the Spanish American Empire, New York, The MacMillan 
Company. 
MAGGETTI, M., WESTLEY, H. & OLIN, J. S. 1984. Provenance and Technical Studies of Mexican 
Majolica Using Elemental and Phase Analysis. In: LAMBERT, J. B. (ed.) Archaeological 
Chemistry, pages 151-91. Washington, D.C.: American Chemical Society. 
MAÑE, R. I. J. 1964. La Expedición de Miguel López de Legazpi a Filipinas. Boletín del Archivo General 
de la Nación (segunda serie, México), 5, 427-884. 
MARKEN, M. W. 1994. Pottery from Spanish Shipwrecks, 1500-1800, Gainesville, University Press of 
Florida. 
MARKHAM, C. 1895. Narratives of the voyages of Pedro Sarmiento de Gambóa to the straits of 
Magellan, London, Hakluyt Society. 
MARKHAM, C. 1904. The voyages of Pedro Fernandez Quiros, Two volumes. London, Hakluyt Society. 
MARKHAM, C. 1911. Early Spanish Voyages to the Strait of Magellan, London, Halkuyt Society. 
MARKHAM, C. R. 1913. Vasco Núñez De Balboa, 1513-1913. The Geographical Journal, 41, 517-527. 
MARR, A. W. 2012. A Comprehensive Investigation of Lead Sheathing from the Emmanuel Point 
Shipwrecks in Pensacola Bay, Florida. Master of Arts Dissertation, Department of 
Anthropology. Pensacola, University of West Florida. 
MARTIN, C. J. M. 1979. Spanish Armada pottery. The International Journal of Nautical Archaeology 
and Underwater Exploration, 8, 279-302. 
MARTÍN, J., BROOKS, A. & LIMA, T. A. 2012. Crossing Borders and Maintaining Identities: 
Perspectives on Current Research in South American Historical Archaeology. Historical 
Archaeology, 46, 1-15. 
MARTÍN, J. G., CAICEDO, A. S., ETAYO, B., GARCÉS, A. & SANABRIA, P. 2007. Producción y 
comercialización de cerámicas coloniales en los Andes: el caso de las mayólicas de Popayán. 
Gabinete de Arqueología, 6, 28-39. 
MARTÍNEZ COMPAÑON, B. J. 1991. Trujillo del Perú en el siglo XVIII, 9 vol. facsimile edition, Madrid, 
Ediciones de Cultura Hispánica. 
MASSONE, M. 1980. Un tipo cerámico diagnóstico del periodo colonial temprano de Chile y su 
presencia en Patagonia meridional. Anales del Instituto de la Patagonia, 11, 63-74. 
MAYER, E. 1983. Frühkoloniale "Chimú"-Keramik von der peruanischen Nordküste. Beiträge zur 
Allgemeinen und Vergleichenden Archäologie, 5, 431-439. 
MCCOURT, W. J. 1981. The geochemistry and petrography of the Coastal Batholith of Peru, Lima 
segment. Journal of the Geological Society of London, 138, 407-420. 
MCEWAN, B. G. 1986. Domestic Adaptation at Puerto Real, Haiti. Historical Archaeology, 20, 44-49. 
MCEWAN, B. G. 1991. The archaeology of women in the Spanish New World. Historical Archaeology, 
25, 33-41. 
MCEWAN, B. G. 1992. The Role of Ceramics in Spain and Spanish America during the 16th Century. 
Historical Archaeology, 26, 92-108. 
11 References 
290 
MCEWAN, B. G. 1995. Spanish precedents and domestic life at Puerto Real: The archaeology of two 
Spanish homesites. In: DEAGAN, K. (ed.) Puerto Real: The archaeology of a sixteenth-century 
Spanish town in Hispaniola, pages 197-229. Gainesville: University Press of Florida. 
MEANS, P. A. 1964. Fall of the Inca Empire and the Spanish Rule in Peru: 1530 - 1790, New York, 
Gordian Press, Inc. 
MENZEL, D. 1967. The Inca occupation of the south coast of Peru. In: MENZEL, D. & ROWE, J. H. 
(eds.) Peruvian Archaeology: Selected Readings, pages 217–234. Palo Alto: Peek Publications. 
MENZEL, D. & RIDDELL, F. A. 1986. Archaeological Investifations at Tambo Viejo, Acari Valley, Peru, 
1954. Sacramento: California Institute for Peruvian Studies. 
MIASTA GUTIERREZ, J. 1985. Arqueología histórica en Huarochiri: Santo Domingo de los Olleros, San 
José de Los Chorrillos y San Lorenzo de Quinti, Lima, Universidad Nacional Mayor de San 
Marcos. 
MITCHELL, D., GRAVE, P., MACCHERONI, M. & GELMAN, E. 2012. Geochemical characterisation of 
north Asian glazed stonewares: a comparative analysis of NAA, ICP-OES and non-destructive 
pXRF. Journal of Archaeological Science, 39, 2921-2933. 
MOGROVEJO ROSALES, J. D. 1996. Arqueología urbana de evidencias coloniales en la ciudad de Lima. 
Cuadernos de Investigación. Lima: Pontificia Universidad Católica de Perú: Instituto Riva-
Agüero. 
MONROY-GUZMAN, F. & FOURNIER, P. 2003. Elemental composition of Mexican colonial majolica 
using INAA. Nuclear Analytical Techniques in Archaeological Investigations,Technical Reports 
Series no. 416. Austria: International Atomic Energy Agency. 
MONROY, F., FOURNIER, P., FALCÓN, T. & DE LA TORREY, J. 2000. Mexican Colonial Majolica Analysis 
using Neutron Activation and X-ray Diffraction Techniques. 32nd International Symposium on 
Archaeometry (interactive CD). Mexico: Instituto Nacional de Antropología e Historia. 
MORENO, F. J. 1967. The Spanish Colonial System: A Functional Approach. The Western Political 
Quarterly, 20, 308-320. 
MUKASA, S. B. 1986. Zircon U-Pb ages of super-units in the Coastal batholith, Peru: Implications for 
the magmatic and tectonic processes. Geological Society of America Bulletin, 97, 241-254. 
MURPHY, M. 2003. From bare bones to mummified: insights from an Inca cemetery. Expedition, 45, 
5-7. 
MURPHY, M. S., GAITHER, C., GOYCOCHEA, E., VERANO, J. W. & COCK, G. 2010. Violence and 
Weapon-Related Trauma at Puruchuco-Huaquerones, Peru. American Journal of Physical 
Anthropology, 142, 636-649. 
MYERS, J. E., DE AMORES CARREDANO, F., OLIN, J. S. & PLEGUEZUELO HERNÁNDEZ, A. 1992. 
Compositional Identification of Seville Majolica at Overseas Sites. Historical Archaeology, 26, 
131-147. 
MYERS, T. P. 1974. Spanish Contacts and Social Change on the Ucayali River, Peru. Ethnohistory, 21, 
135-157. 
MYERS, T. P. 1990. Sarayacu: Ethnohistorical and Archaeological Investigations of a Nineteenth-
Century Franciscan Mission in the Peruvian Montaña, Lincoln, University of Nebraska Press. 
NAVARRETE, M. F. D. 1837. Colección de los viages y descubrimientos, que hicieron por mar los 
españoles desde fines del siglo XV, Vol. V, Madrid, la Imprenta Nacional. 
NAVARRETE, M. F. D. 1943. Colección de Diarios y Relaciones para la Historia de los Viajes y 
Descubrimientos, Vol. V, Aldecoa, Burgos, Instituto Histórico de Marina. 
11 References 
291 
NEFF, H. 2002. Quantitative Techniques for Analyzing Ceramic Compositional Data. In: GLOWACKI, D. 
M. & NEFF, H. (eds.) Ceramic Source Determination in the Greater Southwest, pages 15-36. 
Los Angeles: Cotsen Institute of Archaeology. 
NOONE, M. J. 1983. The Islands Saw It: The Discovery and Conquest of the Philippines, 1521-1581, 
Ireland, Helicon Press. 
OBERTI RODRÍGUEZ, I. 1999. Cerámica Colonial Cuzqueña. Revista Universitaria, 138, 139-152. 
OHNEMUS, S. 1998. An ethnology of the Admiralty Islands: The Alfred Buhler Collection, Museum der 
Kutluren, Basel, Honolulu, University of Hawaii Press. 
OLIN, J. S. & BLACKMAN, M. J. 1989. Compositional Classification of Mexican Majolica Ceramics of 
the Spanish Colonial Period. In: ALLEN, R. O. (ed.) Archaeological Chemistry, pages 87-112. 
Washington, DC: American Chemical Society. 
OLIN, J. S., HARBOTTLE, G. & SAYRE, E. V. 1978. Elemental Compositions of Spanish and Spanish-
Colonial Majolica Ceramics in the Identification of Provenience. In: CARTER, G. F. (ed.) 
Archaeological Chemistry, pages 200-29. Washington, D.C.: American Chemical Society. 
OLIN, J. S. & SAYRE, E. V. 1975. Neutron Activation Analysis of Majolica from Spanish Colonial Sites in 
Meso-America. Bulletin of the American Institute for Conservation of Historic and Artistic 
Works, 15, 57-62. 
ORTÍZ, F. 1940. Contrapunteo cubano del tabaco y azucar, Havana, Ediciones Ciencias Sociales. 
ORTIZ TRONCOSO, O. R. 1970. Excavación Arqueológica de la Iglesia del poblado hispánico de Rey 
Don Felipe (Patagonia Austral Chile). Anales del Instituto de la Patagonia, 1, 5-13. 
ORTIZ TRONCOSO, O. R. 1971a. Arqueológica de los poblados hispánicos de la Patagonia Austral, 
Segunda Etapa de las excavaciones en Rey Don Felipe y nuevos antecedentes sobre Nombre 
de Jesus. Anales del Instituto de la Patagonia, 2, 3-17. 
ORTIZ TRONCOSO, O. R. 1971b. Rey Don Felipe, ciudad hispanica del siglo XVI en la Patagonia. Su 
redescrubrimiento por la arqueologia. Revista General de Marina Marzo, 281-288. 
ORTIZ TRONCOSO, O. R. 1976. A 16th Century Hispanic harbour in the Strait of Magellan, South 
America. The International Journal of Nautical Archaeology, 5, 176-179. 
ORTIZ TRONCOSO, O. R. 1992. Un alcance al tema de la cerámica hispana en Patagonia austral. 
Journal de la Société des Américanistes, 78, 73-85. 
PACHECO, J., CARDENAS, F. & MENDOZA, L. T. D. 1865. Colección de  documentos inéditos relativos 
al descubrimiento, conquista y organización de las antiguas posesiones españolas en 
América y Oceania, Vol. III, Madrid, Impreta de Manuel B. de Quiros. 
PACHECO, J., CARDENAS, F. & MENDOZA, L. T. D. 1866. Colección de  documentos inéditos relativos 
al descubrimiento, conquista y organización de las antiguas posesiones españolas en 
América y Oceania, Vol. V, Madrid, Impreta de Frias y compañia. 
PACHECO, J., CARDENAS, F. & MENDOZA, L. T. D. 1870. Colección de  documentos inéditos relativos 
al descubrimiento, conquista y organización de las antiguas posesiones españolas en 
América y Oceania, Vol. XIV, Madrid, Impreta de José María Perez. 
PADILLA, R., SCHALM, O., JANSSENS, K., ARRAZCAETA, R. & VAN ESPEN, P. 2005. Microanalytical 
characterization of surface decoration in Majolica pottery. Analytica Chimica Acta, 535, 201-
211. 
PADRÓN, M. 1992. Andalucía y América, Madrid, Editorial MAPFRE. 
PALMIÉ, S. 2006. Creolization and Its Discontents. Annual Review of Anthropology, 35, 433-456. 
11 References 
292 
PARAVICINI, E. 1931. Reisen in den Britischen Salomonen, Frauenfeld, Verlag Huber & Co. 
PARRY, J. H. 1990. The Spanish Seaborne Empire, London, Hutchinson of London. 
PÉREZ-MALLAÍNA, P. E. 1998. Spain's Men of the Sea: Daily Life on the Indies Fleets in teh Sixteenth 
Century, translated by Carla Rahn Philips. Baltimore, The John Hopkins University Press. 
PETERSON, H. L. 2000. Arms and Armor in Colonial America, 1526-1783, Mineola, Dover Publications, 
Inc. 
PHILLIPS, C. R. 1986. Six Galleons for the King of Spain: Imperial Defense in the Early Seventeenth 
Century, Baltimore, Johns Hopkins University Press. 
PIGAFETTA, A. 1975. Magellan’s Voyage. A Narrative Account of the First Circumnavigaton 
(translated and edited by R.A Skelton), London, Folio Society. 
PIKE, R. 1961. Seville in the Sixteenth Century. The Hispanic American Historical Review, 41, 1-30. 
PITCHER, W. S. 1974. The Mesozoic and Cenozoic Batholiths of Peru. Pacific Geology, 8, 51-62. 
PLEGUEZUELO, A. 2003a. Centers of Traditional Spanish Mayolica. In: GAVIN, R. F., PIERCE, D. & 
PLEGUEZUELO, A. (eds.) Cerámica y Cultura: The Story of Spanish and Mexican Mayólica, 
pages 24-47. Albuquerque: University of New Mexico Press. 
PLEGUEZUELO, A. 2003b. Ceramics, Business, and Economy. In: GAVIN, R. F., PIERCE, D. & 
PLEGUEZUELO, A. (eds.) Cerámica y Cultura: The Story of Spanish and Mexican Mayólica, 
pages 102-121. Albuquerque: University of New Mexico Press. 
POLITIS, G. 2005. The Socio-Politics of the Development of Archaeology in Hispanic South America. 
In: UCKO, P. (ed.) Theory in Archaeology: A World Perspective, pages 194-231. London: 
Taylor & Francis e-Library. 
PRESCOTT, W. H. 1968. The Conquest of Peru, London, Everyman's Library. 
PTAK, R. 1992. The Northern Trade Route to the Spice Islands: South China Sea - Sulu Zone - North 
Moluccas (14th to early 16th century). Archipeligo, 43, 27-56. 
QUILTER, J. 2011. Cultural encounters at Magdalena de Cao Viejo in the early colonial period. In: 
LIEBMANN, M. & MURPHY, M. S. (eds.) Enduring Conquests: Rethinking the Archaeology of 
Resistance to Spanish Colonialism in the Americas, pages 103-126. Santa Fe: School for 
Advanced Research. 
QUILTER, J. 2013. Life and Death at Magdalena de Cao, Viejo: An Early Colonial Peruvian Church and 
Town in Northern Peru. Northeast Conference of Andean Archaeology & Ethnohistory. 
Orono, University of Maine. 
RADELL, D. R. & PARSONS, J. T. 1971. Realejo: A Forgotten Colonial Port and Shipbuilding Center in 
Nicaragua. The Hispanic American Historical Review, 51, 295-312. 
RAMOS, V. A. 2009. Anatomy and global context of the Andes: Main geologic features and the 
Andean orogenic cycle. In: KAY, S. M., RAMOS, V. A. & DICKINSON, W. R. (eds.) Backbone of 
the Americas: Shallow Subduction, Plateau Uplift, and Ridge and Terrane Collision, pages 57-
65. Colorado: The Geological Society of America. 
REAL ACADEMIA DE LA HISTORIA 1843. Colección de los Documentos Inéditos para la Historia de 
España, Vol. II, Madrid, la viuda de Calero. 
REAL ACADEMIA DE LA HISTORIA 1886. Colección de  documentos inéditos relativos al 
descubrimiento, conquista y organización de las antiguas posesiones españolas de Ultramar, 
Second Series, Vol. II, Madrid, Tipográfico Sucesores de Rivadeneyrad, Impresa de la Real 
Casa. 
11 References 
293 
REAL ACADEMIA DE LA HISTORIA 1887. Colección de  documentos inéditos relativos al 
descubrimiento, conquista y organización de las antiguas posesiones españolas de Ultramar, 
Second Series, Vol. III, Madrid, Tipográfico Sucesores de Rivadeneyrad, Impresa de la Real 
Casa. 
REDFIELD, R., LINTON, R. & HERSKOVITS, M. J. 1936. Memorandum for the Study of Acculturation. 
American Anthropologist, 38, 149-152. 
REITZ, E. J. 1992. The Spanish Colonial Experience and Domestic Animals. Historical Archaeology, 26, 
84-91. 
REITZ, E. J. & CUMBAA, S. L. 1983. Diet and foodways of eighteenth-century Spanish St. Augustine. 
In: DEAGAN, K. (ed.) Spanish St. Augustine: The archaeology of a colonial Creole community, 
pages 151–185. New York: Academic Press. 
REITZ, E. J. & MCEWAN, B. G. 1995. Animals, environment, and the Spanish diet at Puerto Real. In: 
DEAGAN, K. (ed.) Puerto Real: The archaeology of a sixteenth-century Spanish town in 
Hispaniola, pages 287–334. Gainesville: University Press of Florida. 
REITZ, E. J. & SCARRY, C. M. 1985. Reconstructing Historic Subsistence with an Example from 
Sixteenth-Century Spanish Florida, Glassboro, Society for Historical Archaeology. 
RICE, P. M. 1994. The Kilns of Moquegua, Peru: Technology, Excavations, and Functions. Journal of 
Field Archaeology, 21, 325-44. 
RICE, P. M. 1996. The Archaeology of Wine: The Wine and Brandy Haciendas of Moquegua, Peru. 
Journal of Field Archaeology, 23, 187-204. 
RICE, P. M. 1997a. Tin-Enameled Wares of Moquegua, Peru. In: GASCO, J., SMITH, G. C. & FOURNIA-
GARCIA, P. (eds.) Approaches to the Historical Archaeology of Mexico, Central & South 
America, pages 173-180. Los Angeles: The Institute of Archaeology, University of California. 
RICE, P. M. 1997b. Wine and Brandy Production in Colonial Peru: A Historical and Archaeological 
Investigation. Journal of Interdisciplinary History, 27, 455-479. 
RICE , P. M. 2011. Order (and Disorder) in Early Colonial Moquegua, Peru. International Journal of 
Historical Archaeology, 15, 481-508. 
RICE, P. M. 2012a. Andean Loza from Moquegua, Peru. Paper presented at the Global Pottery, 1st 
International Congress on Historical Archaeology & Archaeometry for Societies in Contact. 
Barcelona, Spain. 
RICE, P. M. 2012b. Vintage Moquegua: history, wine, and archaeology on a colonial Peruvian 
periphery, Austin, University of Texas. 
RICE, P.M. 2012c. Torata Alta: An Inka Administrative Center and Spanish Colonial Reducción in 
Moquegua, Peru. Latin American Antiquity, 23, 3-26. 
RICE, P. M. 2013a. Political-Ecology Perspectives on New World Loza (Majolica). International Journal 
of Historical Archaeology, 17, 651-683. 
RICE, P. M. 2013b. Space-Time Perspectives on Early Colonial Moquegua, Boulder, University Press of 
Colorado. 
RICE, P. M. & SMITH, G. C. 1989. The Spanish Colonial Wineries of Moquegua, Peru. Historical 
Archaeology, 23, 41-9. 
RICE, P. M. & VAN BECK, S. L. 1993. The Spanish Colonial Kiln Tradition of Moquegua, Peru. Historical 
Archaeology, 27, 65-81. 
11 References 
294 
ROCKMAN, M. 2003. Knowledge and learning in the archaeology of colonization. In: ROCKMAN, M. & 
STEELE, J. (eds.) Colonization of Unfamiliar Landscapes: The archaeology of adaptation, 
pages 3-24. London: Routledge. 
ROCKMAN, M. & STEELE, J. (eds.) 2003. Colonization of Unfamiliar Landscapes: The archaeology of 
adaptation, London: Routledge. 
RODGERS, R. R. 2003. Stale Bread and Moldy Cheese: A historical and Archaeological Study of 
Sixteenth-Century Foodways at Sea Using Evidence Collected from the Emanuel Point 
Shipwreck. Master of Arts Dissertation, Department of History. Pensacola, University of West 
Florida. 
RODRíGUEZ-ALEGRíA, E. 2002. Food, Eating and Objects of Power: Class Stratification and Ceramic 
Production and Consumption in Colonial Mexico. Doctoral Dissertation, Department of 
Anthropology. Chicago, University of Chicago. 
RODRÍGUEZ-ALEGRÍA, E. 2005. Eating like an Indian: Negotiating social relations in the Spanish 
colonies. Cultural Anthropology, 46, 551-573. 
RODRÍGUEZ-ALEGRÍA, E. 2010. Incumbents and Challengers: Indigenous Politics and the Adoption of 
Spanish Material Culture in Colonial Xaltocan, Mexico. Historical Archaeology, 44, 51-71. 
RODRíGUEZ-ALEGRíA, E., NEFF, H. & GLASCOCK, M. D. 2003. Indigenous Ware or Spanish Import? 
The Case of Indigena Ware and Approaches to Power in Colonial Mexico. Latin American 
Antiquity, 14, 67-81. 
RODRÍGUEZ RODRÍGUEZ, A. nd. Resultados preliminares de las excavaciones arqueológicas en San 
Miguel de Piura durante la temporada 2005-2006. 
ROMERO, E. 1949. Historia ecónomica de Perú, Buenos Aires, Editorial Sudamericana. 
ROVIRA, B. E. 1984. La cerámica histórica en la Ciudad de Panamá: Tres contextos estratigráficos. In: 
LANGE, F. W. (ed.) Recent Developments in Isthmian Archaeology, pages 283-315. Oxford: 
BAR International Series 212. 
ROVIRA, B. E. 1997. Hecho en Panamá: la manufacura colonial de mayólicas. Revista Nacional de 
Cultura (Panama), 27, 67-85. 
ROVIRA, B. E. 2001. Presencia de mayolicas panamenas en el mundo colonial: algunas 
consideraciones acerca de su distribucion y cronologia. Latin American Antiquity, 12, 291-
303. 
ROVIRA, B. E., BLACKMAN, J. M., VAN ZELST, L., BISHOP, R., RODRÍGUEZ, C. C. & SÁNCHEZ, D. 2006. 
Caracterización química de cerámicas coloniales del sitio de Panamá Viejo: Resultados 
preliminares de la aplicación de activación neutrónica instrumental. Canto Rodado, 1, 101-
131. 
ROWLANDS, M. 1998. The archaeology of colonialism. In: ROWLANDS, M. & KRISTIANSEN, K. (eds.) 
Social Transformations in Archaeology: Global and local perspectives, pages 327-333. 
London: Routledge. 
RUSSELL, L. 2005. "Either, or, Neither Nor": Revisiting the Production of Gender, Race and Class 
Dichotomies in the Pre-Colonial Period. In: CASELLA, E. C. & FOWLER, C. (eds.) The 
Archaeology of Plural and Changing Identities, pages 33-51. New York: Springer. 
SAID, E. 1993. Culture and Imperialism, London, Chatto & Windus. 
SALMON, E. D. 1971. Imperial Spain: The Rise of the Empire and Dawn of Modern Sea Power, 
Westport, Green Press. 
11 References 
295 
SAN CRISTÓBAL SEBASTIÁN, A. & GUILLÉN GUILLÉN, E. 1986. La ficción del esqueleto de Pizarro, 
Lima, Universidad Ricardo Palma. 
SÁNCHEZ, G. H. 2012. Ceramics and the Spanish Conquest: Response and Continuity of Indigenous 
Pottery Texhnology in Central Mexico, Vol. 2, Leiden, Brill. 
SCARRY, C. M. 1993. Plant production and procurement in Apalachee province. In: MCEWAN, B. G. 
(ed.) The Spanish missions of La Florida, pages 357–375. Gainesville: University Press of 
Florida. 
SCHAEDEL, R. P. 1992. The archaeology of the Spanish colonial experience in South America. 
Antiquity, 66, 216–242. 
SCHÁVELZON, D. 2001. Catálogo de Cerámicas Históricas de Buenos Aires (siglos XVI-XX). Con notas 
sobre la región del Río de la Plata, Buenos Aires, Fundación para la Investigación del Arte 
Argentina y Telefónica- FADU. 
SCHÁVELZON, D. 2002. The Historical Archaeology of Buenos Aires: A City at the End of the World, 
translated by Alex Lomonaco, New York, Kluwer Academic Publishers. 
SCHOENLEBEN, T. 2008. An Analytical Comparison of Two 16th Century Shipwrecks. Bachelor of 
Science in Archaeological Studies, Department of Archaeology. Wisconsin, University of 
Wisconsin. 
SCHURZ, W. L. 1918. Mexico, Peru, and the Manila Galleon. The Hispanic American Historical Review, 
1, 389-402. 
SCHURZ, W. L. 1939. The Manila Galleon, E. P. Dutton and Company, Inc., New York. 
SCHWEDT, A., MOMMSEN, H., ZACHARIAS, N. & BUXEDA I GARRIGÓS, J. 2006. Analcime 
Crystallization and Compositional Profiles—Comparing Approaches to Detect Post-
Depositional Alterations in Archaeological Pottery. Archaeometry, 48, 237-251. 
SCOTT-IRETON, D. A. 1998. An Analysis of Spanish Colonisation Fleets in the Age of Exploration Based 
on the Historical and Archaeological Investigations of the Emanuel Point Shipwreck in 
Pensacola Bay, Florida. Master of Arts Dissertation, Department of History. Pensacola, 
University of West Florida. 
SENATORE, M. X., DE NIGRIS, M., GUICHÓN, R. & PALOMBO, P. 2007. Arqueología en la ciudad del 
nombre de Jesús: vida y muerte en el estrecho de Magallanes a fines del siglo XVI. In: 
MORELLO, F., MARTINIC, M., PRIETO, A. & BAHAMONDE, G. (eds.) Arqueología de Fuego-
Patagonia: Levantando piedras, desenterrando huesos… y develando arcanos, pages 779-
786. Punta Arenas, Chile: CEQUA. 
SHARP, A. 1960. The Discovery of the Pacific Islands, London, Oxford University Press. 
SHARP, A. 1961. Adventurous Armada: The Story of Legazpi’s Expedition, Christchurch, Whitcombe 
and Tombs Ltd. 
SHEPHARD, S. J. 1983. The Spanish Criollo majority in colonial St. Augustine. In: DEAGAN, K. (ed.) 
Spanish St. Augustine: The archaeology of a colonial Creole community, pages 65-97. New 
York: Academic Press. 
SHIMADA, I., ELERA, C. G., CHANG, V., NEFF, H., GLASCOCK, M., WAGNER, U. & GEBHARD, R. 1994. 
Hornos y Producción de Cerámica Durante el Periodo Formativo en Batán Grande, Costa 
Norte del Peru. In: SHIMADA, I. (ed.) La Technología y la Organización de Producción de las 
Ceramicas en los Andes Prehispánicos, pages 67-119. Lima: Fondo Editorial, Pontificia 
Universidad Catolica del Peru. 
11 References 
296 
SHIMADA, I., HÄUSLER, W., HUTZELMANN, T., RIEDERER, J. & WAGNER, U. 2003. Early Pottery 
Making in Northern Coastal Peru. Part III: Mössbauer Study of Sicán Pottery. Hyperfine 
Interactions, 150, 107-123. 
SHIMADA, I. & WAGNER, U. 2001. Peruvian Black Pottery Production and Metalworking: A Middle 
Sicán Craft Workshop. Materials Research Society Bulletin, January, 25-30. 
SILLIMAN, S. W. 2005. Culture Contact Or Colonialism? Challenges In The Archaeology Of Native 
North America. American Antiquity, 70, 55-74. 
SINGLETON, T. A. 1998. Cultural Interaction and African American Identity in Plantation Archaeology. 
In: CUSICK, J. G. (ed.) Studies in Culture Contact: Interaction, Culture Change, and 
Archaeology, Occasional Paper no.25, pages 172-188. Carbondale: Center for Archaeological 
Investigations, Southern Illinois University. 
SKOWRONEK, R. K. 1987. Ceramics and Commerce: The 1554 flota Revisted. Historical Archaeology, 
21, 101-111. 
SMITH, G. C. 1991. Heard it through the Grapevine: Andean and European Contributions to Spanish 
Colonial Culture and Viticulture in Moquegua, Peru. Doctoral Dissertation, Department of 
Anthropology. Gainesville, University of Florida. 
SMITH, G. C. 1995. Indians and Africans at Puerto Real: The ceramic evidence In: DEAGAN, K. (ed.) 
Puerto Real: The archaeology of a sixteenth-century Spanish town in Hispaniola, pages 335–
374. Gainesville: University Press of Florida. 
SMITH, G. C. 1997a. Andean and European Contributions to Spanish Colonial Culture and Viticulture 
in Moquegua, Peru. In: GASCO, J., SMITH, G. C. & FOURNIA-GARCIA, P. (eds.) Approaches to 
the Historical Archaeology of Mexico, Central & South America, pages 165-172. Los Angeles: 
The Institute of Archaeology, University of California. 
SMITH, G. C. 1997b. Hispanic, Andean, and African influences in the Moquegua Valley of Southern 
Peru. Historical Archaeology, 31, 74-83. 
SMITH, R., BRATTEN, J., COZZI, J. C. & PLASKETT, K. 1999a. The Emmanuel Point Ship: Archaeological 
Investigations, 1997-1998. Pensacola: University of West Florida in conjunction with the 
Bureau of Archaeological Research, Division of Historical Resources, Florida Department of 
State. 
SMITH, R., SPIREK, J., BRATTEN, J. & SCOTT-IRETON, D. A. 1999b. The Emmanuel Point Ship: 
Archaeological Investigations, 1992-1995, Preliminary Report. Pensacola: Bureau of 
Archaeological Research, Division of Historical Resources, Florida Department of State. 
SORSET, S. R. 2013. A Comparison of Ceramics from the Padre Island and Emmanuel Point 
Shipwrecks. Master of Arts Dissertation, Department of Anthropology. Pensacola, University 
of West Florida. 
SOTIL, J. G. & SALVETTI, F. G. 1992. Viaje de Saavedra, desde Nueva España. In: CARRASCO, A. L. (ed.) 
Descubrimientos Españoles en el Mar del Sur, pages 223-267. Madrid: Editorial Naval. 
SOUTH, S. 1978. Pattern recognition in historical archaeology. American Antiquity, 43, 223-230. 
SOUTH, S., SKOWRONEK, R. K. & JOHNSON, R. 1988. Spanish Artefacts from Santa Elena, Columbia, 
The University of South Carolina. 
SPATE, O. H. K. 1979. The Spanish Lake, Canberra, Australian National University Press. 
SPICER, E. 1961. Types of Contact and Processes of Change. In: SPICER, E. (ed.) Perspective in 
American Indian Culture Change, pages 517-544. Chicago: University of Chicago Press. 
11 References 
297 
STACEY, J. S. & KRAMERS, J. D. 1975. Approximation of terrestrial lead isotope evolution by a two-
stage model. Earth and Planetary Science Letters, 26, 207-221. 
STANISH, C. & RICE, D. S. 1989. The Osmore Drainage, Peru: An Introduction to the Work of the 
Programa Continsuyu. In: RICE, D. S., STANISH, C. & SCARR, P. R. (eds.) Ecology, Settlement 
and History in the Osmore Drainage, Peru, pages 1-14. Oxford: BAR International Series No. 
545. 
STASTNY, F. 1981. Los Artes Populares del Perú, Madrid, EDUBANCO. 
STASTNY, F. 1986. Iconografía Inca en Mayólicas Coloniales In: STASTNY, F. & ACEVEDO, S. (eds.) 
Vidriados y Mayólica del Perú, pages 7-18. Lima: Museo de Arte y de Historia, Universidad 
nacional mayor de San Marcos. 
STASTNY, F. & ACEVEDO, S. 1986. Vidriados y Mayólica del Perú, Lima, Universidad Nacional Mayor 
de San Marcos. 
STEIN, G. J. 2002. Colonies without Colonialism: A Trade Diaspora Model of Fourth Millennium B.C. 
Mesopotamian Enclaves in Anatolia. In: LYONS, C. & PAPADOPOULOS, J. K. (eds.) The 
Archaeology of Colonialism, pages 27-64. Los Angeles: Getty Research Institute. 
STEIN, G. J. 2005. Introduction: The Comparative Archaeology of Colonial Encounters. In: STEIN, G. J. 
(ed.) The Archaeology of Colonial Encounters: Comparative Perspectives, pages 3-32. Santa 
Fe and Oxford: School of American Research Press and James Currey Ltd. 
STEVENS-ARROYO, A. M. 1993. The Inter-Atlantic Paradigm: The Failure of Spanish Medieval 
Colonization of the Canary and Caribbean Islands. Society for Comparative Study of Society 
and History, 515-543. 
STEVENS, H. N. 1930. New Light on the Discovery of Australia as Revealed by the Journal of Captain 
Don Diego de Prado y Tovar, London, Henry Stevens, Son and Stiles. 
STEVENSON, R. 1952. Music in Mexico: a historical survey, New York, Thomas Y. Crowell Company. 
STEWART, C. 1999. Syncretism and Its Synonyms: Reflections on Cultural Mixture. Diacritics, 29, 40-
62. 
STUESSY WRIGHT, I. 1951. Voyages of Alvaro de Saavedra Cerón, 1527-1529, Florida, University of 
Miami Press. 
SUBY, J. A., GUICHÓN, R. A. & SENATORE, M. X. 2009. Los Restos Óseos Humanos de Nombre de 
Jesús. Ev idencias de la Salud en el Primer Asentamiento Europeo en Patagonia Austral. 
Magallania, 37, 23-40. 
SUPER, J. 1984. Spanish Diet in the Atlantic Crossing, the 1570s. Terrae Incognitae, 16, 57-70. 
SUPER, J. 1988. Food, Conquest and Colonization in Sixteenth-Century Spanish America, 
Albuquerque, University of New Mexico Press. 
TAYLOR, P. S. 1922. Spanish Seamen in the New World during the Colonial Period. The Hispanic 
American Historical Review, 5, 631-661. 
THERRIEN JOHANNESSON, M. 1991. Basura arqueologico y tecnologia ceramica: Estudio de un 
basurero de taller ceramico en el resquardo colonial de Raquira, Boyaca Doctoral 
Dissertation, Department of Anthropology. Bogotá, University of the Andes. 
THERRIEN, M. 2007. Más que distinción, en busca de la diferenciación: arqueología histórica de 
Cartagena de Indias en el siglo XVII. In: STEVENSON, H. C. & ROCA, A. M. (eds.) Cartagena de 
Indias en el siglo XVII, pages 17-66. Cartagena: Banco de la República. 
THOMSON, B. 1914. Lost Explorers of the Pacific. The Geographical Journal, 44, 12-29. 
11 References 
298 
TOCHILIN, C., DICKINSON, W. R., FELGATE, M. W., PECHA, M., SHEPPARD, P., DAMON, F. H., BICKLER, 
S. & GEHRELS, G. E. 2012. Sourcing temper sands in ancient ceramics with U–Pb ages of 
detrital zircons: a southwest Pacific test case. Journal of Archaeological Science, 39, 2583-
2591. 
TORRES, R. 2011. Cerámica colonial en el valle bajo y medio de Zaña: tecnología, formas y comercio. 
Licenciada en Arqueología, Facultad de Letras y Ciencias Humanas. Lima, Pontificia 
Universidad Católica del Perú. 
TRIGGER, B. 1989. A History of Archaeological Thought, Cambridge, Cambridge University Press. 
TRIMBORN, H. 1981. Sama, 25, Germany, Haus Völker und Kulturen, Anthropos-Institut, Collectanea 
Instituti Anthropos. 
TROCOLLI, R. 1992. Colonization and women’s production: The Timucua of Florida. In: CLAASSEN, C. 
& BEAUDRY, M. C. (eds.) Exploring gender through archaeology: Selected papers from the 
1991 Boone Conference, pages 95–102. Madison: Prehistory Press. 
TSCHAUNER, H. 2001. Socioeconomic and political organization in the late Prehispanic Lambayeque 
Sphere, northern North Coast of Peru. Doctoral Dissertation, Department of Anthropology. 
Cambridge, Harvard University. 
TSCHOPIK, H. 1950. An Andean Ceramic Tradition in Historical Perspective. American Antiquity, 15, 
196-218. 
UNIVERSIDAD POLITÉCNICA DE MADRID AND UNIVERSIDAD DE PIURA nd-a. Descripción del estado 
actual del yacimiento y delimitación oficial del mismo. Lima: Universidad Politécnica de 
Madrid and Universidad de Piura. 
UNIVERSIDAD POLITÉCNICA DE MADRID AND UNIVERSIDAD DE PIURA nd-b. Evaluación del potencial 
arqueológico del yacimiento y propuestas de investigación. Lima: Universidad Politécnica de 
Madrid and Universidad de Piura. 
UNIVERSIDAD POLITÉCNICA DE MADRID AND UNIVERSIDAD DE PIURA nd-c. La campaña de 
excavaciones arqueológicas de 2008. Lima: Universidad Politécnica de Madrid and 
Universidad de Piura. 
VAN BUREN, M. 1993. Community and Empire in Southern Peru: The Site of Torata Alta under 
Spanish Rule. Doctoral Dissertation, Anthropology. Tuscon, University of Arizona. 
VAN BUREN, M. 1997. Continuity or Change?: Vertical Archipelagos in Southern Peru During the 
Early Colonial Period. In: GASCO, J., SMITH, G. C. & FOURNIA-GARCIA, P. (eds.) Approaches to 
the Historical Archaeology of Mexico, Central & South America, pages 155-164. Los Angeles: 
The Institute of Archaeology, University of California. 
VAN BUREN, M. 1999. Tarapaya: An Elite Spanish Residence near Colonial Potosí in Comparative 
Perspective. Historical Archaeology, 33, 108-122. 
VAN BUREN, M. 2010. The Archaeological Study of Spanish Colonialism in the Americas. Journal of 
Archaeological Research, 18, 151–201. 
VAN DOMMELEN, P. 2005. Colonial Interactions and Hybrid Practices: Phoenician and Cathaginian 
Settlement in the Ancient Mediterranean. In: STEIN, G. J. (ed.) The Archaeology of Colonial 
Encounters: Comparative Perspectives, pages 109-142. Santa Fe and Oxford: School of 
American Research Press and James Currey Ltd. 
VANVALKENBURGH, N. P. 2012. Building Subjects: Landscapes of Forced Resettlement in the Zaña 
and Chamán Valleys, Peru, 16th-17th centuries C.E. Doctoral Dissertation, Deptartment of 
Anthropology. Cambridge, Harvard University. 
11 References 
299 
VANVALKENBURGH, N. P., ROJAS VEGA, C. & TORRES MORA, R. 2013. Arqueología histórica en los 
valles de Zaña y Chamán. Revista Argumentos, 7, 
http://revistargumentos.org.pe/arqueologia_historica.html. 
VANVALKENBURGH, P. & QUILTER, J. 2008. Continuity and Transformation in Indigenous Households 
During the Colonial Period: Recent Insights from Magdalena de Cao Viejo, Peru. Conferencia 
presentada en el Society for American Archaeology Annual Meeting. Vancouver, BC, Canadá. 
VANVALKENBURGH, P., ROJAS VEGA, C. & TORRES MORA, R. nd Pisajes de reasentamiento: 
reducción y etnia en los valles de Zaña y Chamán. In: TRASLAVIÑA ARIAS, T. A., CHASE, Z., 
VANVALKENBURGH, P. & WEAVER, B. (eds.) Rethinking the Archaeology of Resistance to 
Spanish Colonialism in the Americas. Lima: PUCP. 
VANVALKENBURGH, P. & ROJAS VEGA, C. G. 2010. Informe Técnico: Fase I: Mapeo, Prospección, 
Pozos Iniciales. Projecto Arqueológico Zaña Colonial, Valles de Zaña (Lambayeque) y Chamán 
(La Libertad). 
VAZ, J. & CRUXENT, J. M. 1975. The Determination of the Provenience of Majolica Pottery Found in 
the Caribbean Area Using Gamma-Ray Induced Thermoluminiscence. American Antiquity, 40, 
71-83. 
VELA COSSÍO, A. nd-a. Trabajos de levantamiento y toma de datos en Piura la Vieja (2006-2009). 
VELA COSSÍO, F. 2001. Un Perú inédit o. Viaje al Norte del Sur. Diario 16 (Supl emento de Sol idaridad 
y Ecología) April. 
VELA COSSÍO, F. nd-b. Primeros trabajos de investigación arqueológica en las ciudad de San Miguel 
de Piura. La campaña de excavaciones de 1999. 
VOSS, B. L. 2008. Gender, Race, and Labor in the Archaeology of the Spanish Colonial Americas. 
Current Anthropology, 49, 661-893. 
VOSS, B. L. 2012. Status and Ceramics in Spanish Colonial Archaeology. Historical Archaeology, 46, 
39-54. 
WARD, C. 1993. Imperial Panama: Commerce and Conflict in Isthmian America 1550-1800, 
Albuquerque, University of New Mexico Press. 
WEAVER, B. 2010. First International Historical Archaeology Symposium in Lima, Peru. Society for 
Historical Archaeology Newsletter, 43, 5. 
WEGNER, W., WÖRNER, G., HARMON, R. S. & JICHA, B. R. 2011. Magmatic history and evolution of 
the Central American Land Bridge in Panama since Cretaceous times. Geological Society of 
America Bulletin, 123, 703–724. 
WERNKE, S. A. 2003. An Archaeohistory of Community and Landscape: Late Prehispanic and Early 
Colonial Colca Valley, Peru. Doctoral Dissertation, Department of Anthropology. Madison, 
University of Wisconsin. 
WERNKE, S. A. 2007a. “Analogy or Erasure? Dialectics of Religious Transformation in the Early 
Doctrinas of the Colca Valley, Peru”. International Journal of Historical Archaeology, 11, 152-
182. 
WERNKE, S. A. 2007b. Negotiating Community and Landscape in the Peruvian Andes: A 
Transconquest View. American Anthropologist, 109, 130-152. 
WERNKE, S. A. 2012. Spatial network analysis of a terminal prehispanic and early colonial settlement 
in highland Peru. Journal of Archaeological Science, 39, 1111-1122. 
WERNKE, S. A. 2013. Negotiated Settlements: Andean Communities and Landscapes Under Inka and 
Spanish Rule, Florida, University Press of Florida. 
11 References 
300 
WHITE, M. 2001. 'Your study of the things would be valuable': The Solomon Islands collection of the 
Revd Charles Elliot Fox. Journal of the History of Collections, 13, 45-55. 
WHITE, M. 2002. The Spanish Sherds from San Cristobal. The Journal of the Polynesian Society, 111, 
249-54. 
WOLSKI, N. 2001. All's Not Quiet on the Western Front. In: RUSSELL, L. (ed.) Colonial Frontiers: Cross 
Cultural Interactions in Settler Colonies, pages 216-236. Manchester: Manchester University 
Press. 
YOUNG, R. J. C. 1995. Colonial Desire: Hybridity Theory, Culture and Race, London, Routledge. 
ZARANKIN, A. & SALERNO, M. A. 2008. "Looking South": Historical Archaeology in South America. 
Historical Archaeology, 42, 38-58. 
  
Appendix A: Graciosa Bay and Pamua Collections 
301 
Appendix A: Graciosa Bay and Pamua Collections 
A.1 Description of Collections 
A.1.1 Auckland Institute and Museum, Auckland, New Zealand 
The Auckland collection comprises two donations, one made by Raymond Firth and 
the other by T. A. Pycroft (Green, 1973: 19-20). The Firth collection consists of 38 sherds 
recovered by Nind (4514.01-38) and donated in 1929, whereas the Pycroft collection is a set 
of 31 sherds collected by Pycroft during a trip through the Solomon Islands and presented to 
the museum in 1932 (18345.01-31). 
The Firth collection includes one rim (4514.6 and 7), one base (4514.10) and shoul-
der fragments (4514.33-36), all Fineware. The rim sherd is an example of a flat-lipped ribbed 
rim and the shoulder sherd exhibits an exterior groove about the neck. The base has a di-
ameter of 140 mm, exhibiting internal throwing marks and evidence of reduction during the 
firing process in cross-section. The remainder consists of Red Earthenware, all with throwing 
marks evident except eight sherds, as well as three Fine Red Earthenware sherds. Sherd 
4514.9 appears burnt, and four sherds also have exterior traces of glaze (4514.4, 16, 20 and 
21). 
As with the Firth collection, the majority of the pottery in the Pycroft collection is Red 
Earthenware. All sherds have internal throwing marks and are body sherds, four of which 
have traces of a glaze or slip (18345.1, 23, 25 and 27) and 16 of which have fewer visible 
inclusions than the others. The four Coarse Utility Ware sherds in the group all have an exte-
rior fluorescence (18345.5, 12, 1 and 20). Sherd 18345.22 is Asian Stoneware (body sherd). 
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A.1.2 Museum der Kulturen, Basel, Switzerland 
In 1927 the City of Basel granted funds to the Basler Museum für Völkerkunde (now 
the Museum der Kulturen) to collect artefacts from the Pacific (Ohnemus, 1998: 15). As part 
of this effort Eugen Paravicini collected eight sherds from Pamua (7223) and 14 from Ugi 
(7650a-d, 7651a-I,k-l) (Paravicini, 1931).  
The Pamua collection consists of four Red Earthenware body sherds, three exhibiting 
internal throwing marks, two Coarse Utility Ware sherds, one with internal throwing marks, 
one Fine Red Earthenware body sherd, and one Fine Red Earthenware II body sherd exhibit-
ing a purplish discoloration – possibly a surface treatment. The Ugi group includes one 
Coarse Utility Ware body sherd, one of which exhibits internal throwing marks. Sherd 7651d 
is Fineware, a flat-bottomed basal sherd with a diameter of 125 mm and a blackened exte-
rior. The sherd also exhibits reduction sequence in cross-section, as do 7651m and 7651e, 
sherds probably originating from the same vessel. The remainder of the collection is Red 
Earthenware. Four sherds conjoin (7651a, b, f and k) forming a rounded base with throwing 
marks, with a globule of clay at the centre and scrape marks on the exterior. Sherds 7651g 
and 7651i both have faint traces of a yellow surface treatment/glaze. 
A.1.3 Otago Museum, Dunedin, New Zealand 
The Otago collection is a series of three donations made to the museum by Fox: two 
sherds found by Fox in 1923 (D23.285), 37 sherds recovered by Nind and presented to the 
museum by Fox in 1927 (D27.5 to D.27.41) and a further sherd found by Fox in 1930 
(D30.385) (Allen, 1976: 23, Green, 1973: 19-20, White, 2002). The last sherd to be donated 
in 1930 is a large neck and shoulder sherd of Asian Stoneware. The exterior is glazed and 
bears a small lug handle and parallel grooves about the neck and the handle.  
The two sherds donated in 1923 are Red Earthenware body sherds with interior 
throwing marks. The Nind finds consist of Red Earthenware, Coarse Utility Ware, Green-
glazed Ware, one grooved Blackware sherd (D27.38) and a single Plain Enamel Ware body 
sherd (D27.41). Three shoulder fragments comprise the Coarse Utility Ware set (D27.6 and 
15 and 16), all with interior throwing marks. The Green-glazed Ware consists of two con-
joined sherds (D27.39 and 40) forming a shoulder fragment with a partial handle, glazed on 
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the interior and exterior with a green lead-based glaze. D27.37 is a Fineware base 125 mm 
in diameter, with evidence of reduction during firing in cross-section. The remaining Red 
Earthenware pottery are body sherds, two with traces of glaze (D27.28 and 35), except for 
D27.36, which is a rim sherd with a mouth opening of 75 mm in diameter, triangular in pro-
file and similar to other late 16th Century olive jars (Avery, 1997, Marken, 1994). 
A.1.4 Solomon Islands National Museum (SINM), Honiara, Solomon Islands 
The SINM collection includes sherds recovered during the 1970s by Allen and Green 
from Graciosa Bay and Pamua. More recently, sherds resulting from Gibbs et al.’s 2008, and 
2010 to 2012 seasons have been added. The sherds recovered by Kaschko are currently held 
at Auckland University, with plans to return these to the SINM. 
A.1.5 Private Collections 
 During the 1920s Fox collected and stored various sherds at Pawa, Ugi, including 
finds from Pamua (Fox, 1962: 148, Green, 1973: 20, Paravicini, 1931: 123). Green (1973: 20) 
also recorded a couple called Freshwater as having found a large collection of pottery, ac-
cording to interviews at San Cristobal and Santa Ana; however, further information about 
this collection is unreported. Stories from locals on San Cristobal also note various people 
making small finds on Pamua, and a private collection from Graciosa Bay was donated in 
2011 to the SINM during fieldwork. 
Appendix A: Graciosa Bay and Pamua Collections 
304 
 
A.2 Ceramic Database 
Table 36a. Ceramic Database (CDB). 
CDB
#* 
Artefact ID Site 
Feature/ 
Trench/ 
Test Pit
‡
 
Deposit 
Excavator/ 
Collector 
Year 
Sherd 
Type 
Fabric 
Type† 
Ware 
Vessel 
Form 
Construc-
tion  
Evidence** 
1 19 SB-4-4 
 
Surface Gibbs et al. 2008 Body E Coarse Utility Ware olive jar 
 
2 2A BS-SZ-1 
 
Surface Gibbs et al. 2008 Body E Red Earthenware olive jar 
 
3 5A SB-4-4 
 
Surface Gibbs et al. 2008 Rim E Grit-tempered Ware bowl 
 
4 9A BS-SZ-1 
 
Surface Gibbs et al. 2008 Body E Coarse Utility Ware III storage 
 
5 13A BS-SZ-1 
 
Surface Gibbs et al. 2008 Body E Red Earthenware olive jar TM (I, E) 
6 10A SB-4-4 
 
Surface Gibbs et al. 2008 Body E Red Earthenware olive jar TM (I) 
7 1A SB-4-4 
 
Surface Gibbs et al. 2008 Body E Fine Red Earthenware storage 
 
8 15 SB-4-4 
 
Surface Gibbs et al. 2008 Body E Blackware storage 
 
9 A-409&410 BB-4-4 
 
0-10cm Green 1971 Body E Fineware II storage 
 
10 A-31 BS-SZ-1 
 
Surface Allen 1970 Body E Red Earthenware olive jar 
 
11 A-26 BS-SZ-1 
 
Surface Allen 1970 Body E Fine Tanware storage 
 
12 A-27 BS-SZ-1 
 
Surface Allen 1970 Body E Red Earthenware olive jar 
 
13 A-19 BS-SZ-1 
 
Surface Allen 1970 Body E Red Earthenware olive jar 
 
14 A-12 BS-SZ-1 
 
Surface Allen 1970 Body E Red Earthenware II unidentified 
 
15 A-95 BS-SZ-1 TP D2 Layer 2 Allen 1970 Body E Green-glazed Ware unidentified 
 
16 A-20 BS-SZ-1 
 
Surface Allen 1970 Body E Red Earthenware olive jar 
 
17 A-78 BB-4-4 
 
Surface Green 1971 Body E Grit-tempered Ware bowl 
 
18 A-370 BB-4-4 
 
0-10cm Green 1971 Body E Grit-tempered Ware II bowl 
 
19 A-545 BB-4-4 
 
0-10cm Green 1971 Body E Blackware storage 
 
20 A-238 BB-4-4 
 
Surface Green 1971 Body E Coarse Utility Ware olive jar 
 
21 6 BS-SZ-1 
 
Surface Gibbs et al. 2008 Body E Green-glazed Ware unidentified 
 
22 A-371 BB-4-4 
 
0-10cm Green 1971 Body E Green-glazed Ware unidentified TM (I) 
23 A-438 BB-4-4 
 
0-10cm Green 1971 Body E Green-glazed Ware unidentified 
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CDB
# 
Artefact ID Site 
Feature/ 
Trench/ 
Test Pit 
Deposit 
Excavator/ 
Collector 
Year 
Sherd 
Type 
Fabric 
Type 
Ware 
Vessel 
Form 
Construc-
tion  
Evidence 
24 A-48&77 BB-4-4 
 
Surface Green 1971 Body E Plain Tin-enamelled Ware unidentified TM (I, E) 
25 A-191&192 BB-4-4 
 
Surface Green 1971 Rim E Plain Tin-enamelled Ware plato 
 
26 A-135 BB-4-4 
 
Surface Green 1971 Rim E Green-glazed Ware bacín 
 
27 A-182 BB-4-4 
 
Surface Green 1971 Body E Plain Tin-enamelled Ware unidentified 
 
28 A-74 BS-SZ-1 
 
Surface Allen 1970 Body E Plain Tin-enamelled Ware unidentified 
 
29 A-435 BB-4-4 
 
0-10cm Green 1971 Body E Plain Tin-enamelled Ware unidentified 
 
30 12A BS-SZ-1 
 
Surface Gibbs et al. 2008 Body E Green-glazed Ware unidentified TM (I, E) 
31 11 SB-4-4 
 
Surface Gibbs et al. 2008 Body E Fineware storage 
 
32 413 BB-2-15 F 2 Surface Kaschko 1975 Base E Lead-glazed Earthenware storage 
 
33 255 BB-2-15 F 6 17cm Kaschko 1975 Rim E Red Earthenware olive jar 
 
34 405 BB-2-15 F 3 Surface Kaschko 1975 Handle E Plain Tin-enamelled Ware unidentified 
 
35 101 BB-2-15 F 1 8cm Kaschko 1975 Base E Green-glazed Ware unidentified TM (I) 
36
††
 A-7 BB-2-15 
 
Surface Green 1971 Rim E Whiteware plate 
 
37 50 BB-2-15 
  
Green 1971 Body S Asian Stoneware storage 
 
38 132 BB-2-15 F 1 Surface Kaschko 1975 Body S Asian Stoneware storage 
 
39 131 BB-2-15 F 1 Surface Kaschko 1975 Body S Asian Stoneware storage 
 
40 309 BB-2-15 F 1 Surface Kaschko 1975 Body S Asian Stoneware storage 
 
41 394 BB-2-15 F 5 Surface Kaschko 1975 Base S Asian Stoneware storage 
 
42 393 BB-2-15 F 5 Surface Kaschko 1975 Body S Asian Stoneware storage 
 
43 134 BB-2-15 F 1 Surface Kaschko 1975 Body S Asian Stoneware storage 
 
44 314 BB-2-15 F 1 Surface Kaschko 1975 Body S Asian Stoneware storage 
 
45 390 BB-2-15 F 6 Surface Kaschko 1975 Base S Asian Stoneware storage 
 
46 138 BB-2-15 F 1 Surface Kaschko 1975 Body S Asian Stoneware storage 
 
47 352 BB-2-15 F 1 Surface Kaschko 1975 Body S Asian Stoneware storage 
 
48 46 BB-2-15 
  
Green 1971 Body E Red Earthenware olive jar TM (I) 
49 47 BB-2-15 
  
Green 1971 Body E Red Earthenware olive jar TM (I) 
50 48 BB-2-15 
  
Green 1971 Body E Red Earthenware olive jar TM (I) 
51 49 BB-2-15 
  
Green 1971 Body E Red Earthenware olive jar 
 
52 103 BB-2-15 F 1 17cm Kaschko 1975 Body E Red Earthenware olive jar TM (I) 
53 104 BB-2-15 F 1 Surface Kaschko 1975 Body E Coarse Utility Ware olive jar TM (I) 
54 105 BB-2-15 F 1 Surface Kaschko 1975 Body E Coarse Utility Ware olive jar TM (I) 
55 106 BB-2-15 F 1 Surface Kaschko 1975 Body E Red Earthenware olive jar TM (I) 
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CDB
# 
Artefact ID Site 
Feature/ 
Trench/ 
Test Pit 
Deposit 
Excavator/ 
Collector 
Year 
Sherd 
Type 
Fabric 
Type 
Ware 
Vessel 
Form 
Construc-
tion  
Evidence 
56 107 BB-2-15 F 1 Surface Kaschko 1975 Body E Red Earthenware olive jar TM (I) 
57 109 BB-2-15 F 1 Surface Kaschko 1975 Body E Coarse Utility Ware olive jar 
 
58 117 BB-2-15 F 1 Surface Kaschko 1975 Body E Green-glazed Ware unidentified 
 
59 118 BB-2-15 F 1 Surface Kaschko 1975 Body E Green-glazed Ware unidentified 
 
60 119 BB-2-15 F 1 Surface Kaschko 1975 Body E Red Earthenware olive jar TM (I) 
61 120 BB-2-15 F 1 Surface Kaschko 1975 Body E Red Earthenware olive jar 
 
62 123 BB-2-15 F 1 Surface Kaschko 1975 Body E Plain Tin-enamelled Ware unidentified 
 
63 124 BB-2-15 F 1 Surface Kaschko 1975 Body E Red Earthenware olive jar 
 
64 129 BB-2-15 F 1 Surface Kaschko 1975 Body E Red Earthenware olive jar 
 
65 133 BB-2-15 F 1 Surface Kaschko 1975 Body E Red Earthenware olive jar 
 
66 257 BB-2-15 F 6 Surface Kaschko 1975 Body E Red Earthenware olive jar TM (I) 
67 266 BB-2-15 F 1 Surface Kaschko 1975 Lid E Red Earthenware 
  
68 283&299 BB-2-15 F 1 Surface Kaschko 1975 Body E Red Earthenware olive jar 
 
69 304 BB-2-15 F 1 Surface Kaschko 1975 Body E Red Earthenware olive jar TM (I) 
70 305 BB-2-15 F 1 Surface Kaschko 1975 Body E Red Earthenware olive jar 
 
71 308 BB-2-15 F 1 Surface Kaschko 1975 Body E Coarse Utility Ware olive jar TM (I) 
72 315 BB-2-15 F 1 Surface Kaschko 1975 Body E Red Earthenware olive jar 
 
73 316 BB-2-15 F 1 Surface Kaschko 1975 Body E Red Earthenware olive jar 
 
74 317 BB-2-15 F 1 Surface Kaschko 1975 Body E Red Earthenware olive jar 
 
75 319 BB-2-15 F 1 Surface Kaschko 1975 Body E Plain Tin-enamelled Ware unidentified 
 
76 322 BB-2-15 F 1 Surface Kaschko 1975 Body E Red Earthenware olive jar TM (I) 
77 323 BB-2-15 F 1 Surface Kaschko 1975 Body E Red Earthenware olive jar 
 
78 324 BB-2-15 F 1 Surface Kaschko 1975 Body E Coarse Utility Ware olive jar 
 
79 325 BB-2-15 F 1 Surface Kaschko 1975 Body E Red Earthenware olive jar 
 
80 326 BB-2-15 F 1 Surface Kaschko 1975 Body E Red Earthenware olive jar 
 
81 391 BB-2-15 F 6 Surface Kaschko 1975 Body E Red Earthenware olive jar 
 
82 395 BB-2-15 F 5 Surface Kaschko 1975 Body E Red Earthenware olive jar TM (I) 
83 397 BB-2-15 F 5 Surface Kaschko 1975 Body E Red Earthenware olive jar 
 
84 406 BB-2-15 F 3 Surface Kaschko 1975 Body E Red Earthenware olive jar 
 
85 411 BB-2-15 F 2 Surface Kaschko 1975 Body E Coarse Utility Ware olive jar TM (I) 
86 412 BB-2-15 F 2 Surface Kaschko 1975 Body E Red Earthenware olive jar TM (I) 
87 415 BB-2-15 F 2 Surface Kaschko 1975 Body E Red Earthenware olive jar 
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CDB
# 
Artefact ID Site 
Feature/ 
Trench/ 
Test Pit 
Deposit 
Excavator/ 
Collector 
Year 
Sherd 
Type 
Fabric 
Type 
Ware 
Vessel 
Form 
Construc-
tion  
Evidence 
88 419 BB-2-15 F 2 Surface Kaschko 1975 Body E Coarse Utility Ware olive jar TM (I) 
89 421 BB-2-15 F 2 Surface Kaschko 1975 Body E Coarse Utility Ware olive jar TM (I) 
90 422 BB-2-15 F 2 Surface Kaschko 1975 Body E Coarse Utility Ware olive jar TM (I) 
91 424 BB-2-15 F 2 Surface Kaschko 1975 Body E Coarse Utility Ware olive jar TM (I) 
92 425 BB-2-15 F 2 Surface Kaschko 1975 Body E Coarse Utility Ware olive jar TM (I) 
93 434 BB-2-15 F 8 Surface Kaschko 1975 Body E Coarse Utility Ware olive jar 
 
94 437 BB-2-15 F 13 Surface Kaschko 1975 Body E Coarse Utility Ware olive jar TM (I) 
95 18345.01 
   
Pycroft 1932 Body E Red Earthenware olive jar TM (I) 
96 18345.02 
   
Pycroft 1932 Body E Red Earthenware olive jar TM (I) 
97 18345.03 
   
Pycroft 1932 Body E Red Earthenware olive jar 
 
98 18345.04 
   
Pycroft 1932 Body E Red Earthenware olive jar TM (I) 
99 18345.05 
   
Pycroft 1932 Body E Coarse Utility Ware olive jar TM (I) 
100 18345.06 
   
Pycroft 1932 Body E Red Earthenware olive jar TM (I) 
101 18345.07 
   
Pycroft 1932 Body E Red Earthenware olive jar 
 
102 18345.08 
   
Pycroft 1932 Body E Red Earthenware olive jar TM (I) 
103 18345.09 
   
Pycroft 1932 Body E Red Earthenware olive jar TM (I) 
104 18345.10 
   
Pycroft 1932 Body E Red Earthenware olive jar TM (I) 
105 18345.11 
   
Pycroft 1932 Body E Red Earthenware olive jar TM (I) 
106 18345.12 
   
Pycroft 1932 Body E Coarse Utility Ware olive jar TM (I) 
107 18345.13 
   
Pycroft 1932 Body E Red Earthenware olive jar TM (I) 
108 18345.14 
   
Pycroft 1932 Body E Red Earthenware olive jar TM (I) 
109 18345.15 
   
Pycroft 1932 Body E Red Earthenware olive jar TM (I) 
110 18345.16 
   
Pycroft 1932 Body E Red Earthenware olive jar TM (I) 
111 18345.17 
   
Pycroft 1932 Body E Red Earthenware olive jar TM (I) 
112 18345.18 
   
Pycroft 1932 Body E Red Earthenware olive jar TM (I) 
113 18345.19 
   
Pycroft 1932 Body E Coarse Utility Ware olive jar TM (I) 
114 18345.20 
   
Pycroft 1932 Body E Coarse Utility Ware olive jar TM (I) 
115 18345.21 
   
Pycroft 1932 Body E Red Earthenware olive jar TM (I) 
116 18345.22 
   
Pycroft 1932 Body S Asian Stoneware storage 
 
117 18345.23 
   
Pycroft 1932 Body E Red Earthenware olive jar TM (I) 
118 18345.24 
   
Pycroft 1932 Body E Red Earthenware olive jar TM (I) 
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119 18345.25 
   
Pycroft 1932 Body E Red Earthenware olive jar TM (I) 
120 18345.26 
   
Pycroft 1932 Body E Red Earthenware olive jar TM (I) 
121 18345.27 
   
Pycroft 1932 Body E Red Earthenware olive jar TM (I) 
122 18345.28 
   
Pycroft 1932 Body E Red Earthenware olive jar TM (I) 
123 18345.29 
   
Pycroft 1932 Body E Red Earthenware olive jar 
 
124 18345.30 
   
Pycroft 1932 Body E Red Earthenware olive jar TM (I) 
125 18345.31 
   
Pycroft 1932 Body E Red Earthenware olive jar TM (I) 
126 4514.01 
   
Firth 1929 Body E Fine Red Earthenware storage 
 
127 4514.02&03 
   
Firth 1929 Body E Fine Red Earthenware storage 
 
128 4514.04 
   
Firth 1929 Body E Red Earthenware olive jar TM (I) 
129 4514.05 
   
Firth 1929 Body E Red Earthenware olive jar TM (I) 
130 4514.06&07 
   
Firth 1929 Rim E Fineware storage TM (I) 
131 4514.08 
   
Firth 1929 Body E Red Earthenware olive jar TM (I) 
132 4514.09 
   
Firth 1929 Body E Red Earthenware olive jar TM (I) 
133 4514.10 
   
Firth 1929 Base E Fineware storage TM (I) 
134 4514.11 
   
Firth 1929 Body E Red Earthenware olive jar TM (I) 
135 4514.12 
   
Firth 1929 Body E Red Earthenware olive jar TM (I) 
136 4514.13 
   
Firth 1929 Body E Red Earthenware olive jar TM (I) 
137 4514.14 
   
Firth 1929 Body E Red Earthenware olive jar TM (I) 
138 4514.15 
   
Firth 1929 Body E Red Earthenware olive jar TM (I) 
139 4514.16 
   
Firth 1929 Body E Red Earthenware olive jar TM (I) 
140 4514.17 
   
Firth 1929 Body E Red Earthenware olive jar TM (I) 
141 4514.18 
   
Firth 1929 Body E Red Earthenware olive jar TM (I) 
142 4514.19 
   
Firth 1929 Body E Red Earthenware olive jar TM (I) 
143 4514.20&21 
   
Firth 1929 Body E Red Earthenware olive jar TM (I) 
144 4514.22 
   
Firth 1929 Body E Red Earthenware olive jar TM (I) 
145 4514.23 
   
Firth 1929 Body E Red Earthenware olive jar TM (I) 
146 4514.24 
   
Firth 1929 Body E Red Earthenware olive jar TM (I) 
147 4514.25 
   
Firth 1929 Body E Red Earthenware olive jar 
 
148 4514.26&37 
   
 Firth 1929 Body E Red Earthenware olive jar 
 
149 4514.27 
   
Firth 1929 Body E Red Earthenware olive jar TM (I) 
150 4514.28 
   
Firth 1929 Body E Red Earthenware olive jar TM (I) 
Appendix A: Graciosa Bay and Pamua Collections 
309 
CDB
# 
Artefact ID Site 
Feature/ 
Trench/ 
Test Pit 
Deposit 
Excavator/ 
Collector 
Year 
Sherd 
Type 
Fabric 
Type 
Ware 
Vessel 
Form 
Construc-
tion  
Evidence 
151 4514.29 
   
Firth 1929 Body E Red Earthenware olive jar TM (I) 
152 4514.30 
   
Firth 1929 Body E Red Earthenware olive jar TM (I) 
153 4514.31 
   
Firth 1929 Body E Red Earthenware olive jar 
 
154 4514.32 
   
Firth 1929 Body E Red Earthenware olive jar 
 
155 4514.33,34,35&36 
   
Firth 1929 
Shoul-
der 
E Fineware storage TM (I) 
156 4514.38 
   
Firth 1929 Body E Red Earthenware olive jar TM (I) 
157 
D23.285 (2 
sherds)    
Fox 1923 Body E Red Earthenware olive jar 
 
158 D27.05 
   
Nind 1927 Body E Red Earthenware olive jar 
 
159 D27.06 
   
Nind 1927 
Shoul-
der 
E Coarse Utility Ware olive jar TM (I) 
160 D27.07 
   
Nind 1927 Body E Red Earthenware olive jar TM (I) 
161 D27.08 
   
Nind 1927 Body E Red Earthenware olive jar TM (I) 
162 D27.09 
   
Nind 1927 Body E Red Earthenware olive jar TM (I) 
163 D27.10 
   
Nind 1927 Body E Red Earthenware olive jar TM (I) 
164 D27.11 
   
Nind 1927 Body E Red Earthenware olive jar TM (I) 
165 D27.12 
   
Nind 1927 Body E Red Earthenware olive jar TM (I) 
166 D27.13 
   
Nind 1927 Body E Red Earthenware olive jar TM (I) 
167 D27.14 
   
Nind 1927 Body E Red Earthenware olive jar TM (I) 
168 D27.15 
   
Nind 1927 Body E Coarse Utility Ware olive jar TM (I) 
169 D27.16 
   
Nind 1927 Body E Coarse Utility Ware olive jar TM (I) 
170 D27.17 
   
Nind 1927 Body E Red Earthenware olive jar TM (I) 
171 D27.18 
   
Nind 1927 Body E Red Earthenware olive jar 
 
172 D27.19 
   
Nind 1927 Body E Red Earthenware olive jar TM (I) 
173 D27.20 
   
Nind 1927 Body E Red Earthenware olive jar TM (I) 
174 D27.21 
   
Nind 1927 Body E Red Earthenware olive jar TM (I) 
175 D27.22 
   
Nind 1927 Body E Red Earthenware olive jar 
 
176 D27.23 
   
Nind 1927 Body E Red Earthenware olive jar 
 
177 D27.24 
   
Nind 1927 Body E Red Earthenware olive jar TM (I) 
178 D27.25 
   
Nind 1927 Body E Red Earthenware olive jar 
 
179 D27.26 
   
Nind 1927 Body E Red Earthenware olive jar TM (I) 
180 D27.27&33 
   
Nind 1927 Body E Red Earthenware olive jar 
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181 D27.28 
   
Nind 1927 Body E Red Earthenware olive jar TM (I) 
182 D27.29 
   
Nind 1927 Body E Red Earthenware olive jar TM (I) 
183 D27.30 
   
Nind 1927 Body E Red Earthenware olive jar TM (I) 
184 D27.31 
   
Nind 1927 Body E Red Earthenware olive jar TM (I) 
185 D27.32 
   
Nind 1927 Body E Red Earthenware olive jar TM (I) 
186 D27.34 
   
Nind 1927 Body E Red Earthenware olive jar TM (I) 
187 D27.35 
   
Nind 1927 Body E Red Earthenware olive jar TM (I) 
188 D27.36 
   
Nind 1927 Rim E Red Earthenware olive jar TM (I) 
189 D27.37 
   
Nind 1927 Base E Fineware storage TM (I) 
190 D27.38 
   
Nind 1927 Body E Blackware storage 
 
191 D27.39&40 
   
Nind 1927 
Shoul-
der, 
Handle 
E Green-glazed Ware unidentified TM (I) 
192 D27.41 
   
Nind 1927 Body E Plain Tin-enamelled Ware unidentified TM (I) 
193 D30.385 
   
Fox 1930 
Shoul-
der, 
Handle 
S Asian Stoneware storage TM (I) 
196 A-103 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar TM (I) 
198 9 SB-4-4 
 
Surface Gibbs et al. 2008 Body E Red Earthenware olive jar TM (I) 
199 A-120 BB-4-4 
 
Surface Green 1971 Body E Green-glazed Ware unidentified TM (I, E) 
200 A-104 BS-SZ-1 TP F2 Layer 2 Allen 1970 Rim E Plain Tin-enamelled Ware plato 
 
201 A-88 BS-SZ-1 TP D1 Layer 1 Allen 1970 Body E Plain Tin-enamelled Ware plato 
 
202 A-105 BS-SZ-1 TP F2 Layer 2 Allen 1970 Body E Plain Tin-enamelled Ware unidentified 
 
203 A-113 BS-SZ-1 TP J1 Layer 1 Allen 1970 Body E Plain Tin-enamelled Ware unidentified 
 
204 A-120 BS-SZ-1 
 
Surface Green 1971 Rim E Plain Tin-enamelled Ware plato 
 
205 A-41 BB-4-4 
 
Surface Green 1971 Body E Plain Tin-enamelled Ware plato 
 
206 A-46 BB-4-4 
 
Surface Green 1971 Rim E Plain Tin-enamelled Ware taza 
 
207 A-147 BB-4-4 
 
Surface Green 1971 Rim E Plain Tin-enamelled Ware plato 
 
208 A-167 BB-4-4 
 
Surface Green 1971 Rim E Plain Tin-enamelled Ware plato 
 
209 A-220 BB-4-4 
 
Surface Green 1971 Body E Plain Tin-enamelled Ware unidentified TM (E) 
210 A-332 BB-4-4 
 
0-10cm Green 1971 Body E Plain Tin-enamelled Ware unidentified 
 
211 A-351 BB-4-4 
 
0-10cm Green 1971 Base E Plain Tin-enamelled Ware plato 
 
212 A-434 BB-4-4 
 
0-10cm Green 1971 Body E Plain Tin-enamelled Ware unidentified 
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213 A-99 BB-4-4 
 
Surface Green 1971 Rim E Fine Red Earthenware II storage 
 
214 A-136 BB-4-4 
 
Surface Green 1971 
Spout 
(?) 
E Fine Red Earthenware storage 
 
215 A-3 BB-4-4 
 
Surface Green 1971 Rim E Red Earthenware olive jar 
 
216 A-74 BB-4-4 
 
Surface Green 1971 Body E Fine Red Earthenware storage 
 
217 A-68 BB-4-4 
 
Surface Green 1971 Rim E Fineware storage TM (I) 
218 A-214 BB-4-4 
 
Surface Green 1971 Rim E Fineware storage 
 
219 A-111 BB-4-4 
 
Surface Green 1971 Base E Fineware storage TM (I) 
220 A-227 BB-4-4 
 
Surface Green 1971 
Spout 
(?) 
E Fine Red Earthenware storage 
Finger im-
pressions 
(E) 
221 A-43 BS-SZ-1 
 
Surface Allen 1970 Rim E Red Earthenware olive jar 
 
222 A-28 BS-SZ-1 
 
Surface Allen 1970 Body E Red Earthenware olive jar 
 
223 A-14 BS-SZ-1 
 
Surface Allen 1970 Body E Fineware storage TM (I) 
224 A-107 BS-SZ-1 TP F2 Layer 2 Allen 1970 Base E Fine Tanware storage 
Scrapping 
(base) 
225 A-119 BB-4-4 
 
Surface Green 1971 Body E Grit-tempered Ware II bowl 
 
226 A-27 BB-4-4 
 
0-10cm Green 1971 Body E Grit-tempered Ware III bowl 
 
227 A-67 BB-4-4 
 
Surface Green 1971 Rim E Grit-tempered Ware bowl 
 
228 A-86 BB-4-4 
 
Surface Green 1971 Rim E Grit-tempered Ware bowl 
 
229 A-575 BB-4-4 
 
0-10cm Green 1971 Body E Coarse Utility Ware olive jar 
 
230 A-188 BB-4-4 
 
Surface Green 1971 Rim E Blackware storage 
 
231 A-165 BB-4-4 
 
Surface Green 1971 Body E Blackware storage 
 
232 A-523 BB-4-4 
 
0-10cm Green 1971 Body E Blackware storage 
 
233 A-462 BB-4-4 
 
0-10cm Green 1971 Body E Blackware storage 
 
234 A-520 BB-4-4 
 
0-10cm Green 1971 Body E Blackware storage 
 
235 A-45 BB-4-4 
 
Surface Green 1971 Body E Blackware storage 
 
236 A-544 BB-4-4 
 
0-10cm Green 1971 Body E Blackware storage 
 
237 A-153 BB-4-4 
 
Surface Green 1971 Body E Blackware storage 
 
238 A-543 BB-4-4 
 
0-10cm Green 1971 Body E Blackware storage 
 
239 A-439 BB-4-4 
 
0-10cm Green 1971 Body E Blackware storage 
 
240 A-315 BB-4-4 
 
0-10cm Green 1971 Body E Blackware storage 
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241 A-451 BB-4-4 
 
0-10cm Green 1971 Body E Blackware storage 
 
242 A-440 BB-4-4 
 
0-10cm Green 1971 Body E Blackware storage 
 
243 A-452 BB-4-4 
 
0-10cm Green 1971 Body E Blackware storage 
 
244 A-463 BB-4-4 
 
0-10cm Green 1971 Body E Blackware storage 
 
245 A-501 BB-4-4 
 
0-10cm Green 1971 Body E Blackware storage 
 
246 A-521 BB-4-4 
 
0-10cm Green 1971 Body E Blackware storage 
 
247 1B SB-4-4 
 
Surface Gibbs et al. 2008 Body E Fine Red Earthenware storage 
 
248 1C SB-4-4 
 
Surface Gibbs et al. 2008 Body E Fine Red Earthenware storage 
 
249 13B BS-SZ-1 
 
Surface Gibbs et al. 2008 Rim E Red Earthenware olive jar 
 
250 2B BS-SZ-1 
 
Surface Gibbs et al. 2008 Body E Red Earthenware olive jar 
 
251 10B SB-4-4 
 
Surface Gibbs et al. 2008 Body E Red Earthenware olive jar 
 
252 5B SB-4-4 
 
Surface Gibbs et al. 2008 Rim E Grit-tempered Ware cooking pot 
 
253 22 SB-4-4 
 
Surface Gibbs et al. 2008 Body E Coarse Utility Ware olive jar TM (I) 
254 4 BS-SZ-1 
 
Surface Gibbs et al. 2008 Body E Coarse Utility Ware II storage 
 
255 1A BS-SZ-1 
 
Surface Gibbs et al. 2008 Body E Coarse Utility Ware II storage 
 
256 1B BS-SZ-1 
 
Surface Gibbs et al. 2008 Body E Coarse Utility Ware II storage 
 
257 12B BS-SZ-1 
 
Surface Gibbs et al. 2008 Handle E Green-glazed Ware unidentified 
 
258 12C BS-SZ-1 
 
Surface Gibbs et al. 2008 Handle E Green-glazed Ware unidentified 
 
259 12D BS-SZ-1 
 
Surface Gibbs et al. 2008 Body E Green-glazed Ware unidentified 
 
260 14 SB-4-4 
 
Surface Gibbs et al. 2008 Body E Fine Red Earthenware storage TM (I) 
261 2C BS-SZ-1 
 
Surface Gibbs et al. 2008 Body E Red Earthenware olive jar 
 
262 2D BS-SZ-1 
 
Surface Gibbs et al. 2008 Body E Red Earthenware olive jar 
 
263 2E BS-SZ-1 
 
Surface Gibbs et al. 2008 Body E Red Earthenware olive jar 
 
264 11A BS-SZ-1 
 
Surface Gibbs et al. 2008 Body E Red Earthenware olive jar 
 
265 11B BS-SZ-1 
 
Surface Gibbs et al. 2008 Body E Red Earthenware olive jar 
 
266 11C BS-SZ-1 
 
Surface Gibbs et al. 2008 Body E Red Earthenware olive jar 
 
267 14A BS-SZ-1 
 
Surface Gibbs et al. 2008 Body E Red Earthenware olive jar 
 
268 14B BS-SZ-1 
 
Surface Gibbs et al. 2008 Body E Red Earthenware olive jar 
 
269 7 BS-SZ-1 
 
Surface Gibbs et al. 2008 Body E Red Earthenware olive jar 
 
270 18 SB-4-4 
 
Surface Gibbs et al. 2008 Body E Red Earthenware olive jar 
 
271 17 SB-4-4 
 
Surface Gibbs et al. 2008 Body E Red Earthenware olive jar TM (I) 
272 2 SB-4-4 
 
Surface Gibbs et al. 2008 Body E Red Earthenware olive jar 
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273 21 SB-4-4 
 
Surface Gibbs et al. 2008 Body E Red Earthenware olive jar TM (I) 
274 12 SB-4-4 
 
Surface Gibbs et al. 2008 Body E Red Earthenware olive jar TM (I, E) 
275 20 SB-4-4 
 
Surface Gibbs et al. 2008 Body E Red Earthenware olive jar TM (I) 
276 4 SB-4-4 
 
Surface Gibbs et al. 2008 Body E Red Earthenware olive jar TM (I) 
277 16 SB-4-4 
 
Surface Gibbs et al. 2008 Body E Red Earthenware olive jar TM (I) 
278 3 SB-4-4 
 
Surface Gibbs et al. 2008 Body E Red Earthenware olive jar TM (I) 
279 13A SB-4-4 
 
Surface Gibbs et al. 2008 Body E Fineware storage 
 
280 13B SB-4-4 
 
Surface Gibbs et al. 2008 Rim E Fineware storage 
 
281 8 SB-4-4 
 
Surface Gibbs et al. 2008 Body E Fineware storage 
 
282 6A SB-4-4 
 
Surface Gibbs et al. 2008 Body E Grit-tempered Ware bowl TM (E) 
283 6B SB-4-4 
 
Surface Gibbs et al. 2008 Base E Fineware storage TM (I) 
284 7 SB-4-4 
 
Surface Gibbs et al. 2008 Body E Red Earthenware olive jar TM (I) 
285 5 BS-SZ-1 
 
Surface Gibbs et al. 2008 Body E Red Earthenware olive jar TM (I) 
286 8 BS-SZ-1 
 
Surface Gibbs et al. 2008 Body E Red Earthenware olive jar 
 
287 9B BS-SZ-1 
 
Surface Gibbs et al. 2008 Body E Red Earthenware olive jar 
 
288 9C BS-SZ-1 
 
Surface Gibbs et al. 2008 Body E Red Earthenware olive jar 
 
289 10 BS-SZ-1 
 
Surface Gibbs et al. 2008 Body E Red Earthenware olive jar 
 
290 3A BS-SZ-1 
 
Surface Gibbs et al. 2008 Body E Red Earthenware olive jar TM (I) 
291 3B BS-SZ-1 
 
Surface Gibbs et al. 2008 Body E Red Earthenware olive jar 
 
292 A-1 BS-SZ-1 
 
Surface Allen 1970 Body E Red Earthenware olive jar TM (I) 
293 A-48 BS-SZ-1 
 
Surface Allen 1970 Body E Red Earthenware olive jar 
 
294 A-41 BS-SZ-1 
 
Surface Allen 1970 Body E Red Earthenware olive jar TM (I) 
295 A-7 BS-SZ-1 
 
Surface Allen 1970 Body E Red Earthenware olive jar TM (I) 
296 A-39 BS-SZ-1 
 
Surface Allen 1970 Body E Red Earthenware olive jar TM (I) 
297 A-136 BS-SZ-1 
 
Surface Green 1970 Body E Plain Tin-enamelled Ware unidentified 
 
298 A-134 BS-SZ-1 
 
Surface Green 1970 Body E Plain Tin-enamelled Ware unidentified 
 
299 A-30 BS-SZ-1 
 
Surface Allen 1970 Body E Red Earthenware olive jar 
 
300 A-37 BS-SZ-1 
 
Surface Allen 1970 Body E Red Earthenware olive jar 
 
301 A-38 BS-SZ-1 
 
Surface Allen 1970 Body E Red Earthenware olive jar 
 
302 A-128 BS-SZ-1 
 
Surface Green 1971 Body E Red Earthenware olive jar 
 
303 A-24 BS-SZ-1 
 
Surface Allen 1970 Body E Red Earthenware olive jar 
 
304 A-130 BS-SZ-1 
 
Surface Green 1971 Body E Red Earthenware olive jar 
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305 A-112 BS-SZ-1 TP H1 Layer 1 Allen 1970 Body E Red Earthenware olive jar 
 
306 A-129 (9?) BS-SZ-1 
 
Surface Green 1971 Body E Red Earthenware olive jar 
 
307 A-109 BS-SZ-1 TP G1 Layer 1 Allen 1970 Body E Red Earthenware olive jar 
 
308 A-2 BS-SZ-1 
 
Surface Allen 1970 Body E Red Earthenware olive jar TM (I) 
309 A-137 BS-SZ-1 
 
Surface Green 1970 Body E Red Earthenware olive jar 
 
310 A-133 BS-SZ-1 
 
Surface Green 1970 Body E Red Earthenware olive jar 
 
311 A-13 BS-SZ-1 
 
Surface Allen 1970 Body E Red Earthenware olive jar 
 
312 A-57 BS-SZ-1 
 
Surface Allen 1970 Body E Red Earthenware olive jar TM (I) 
313 A-52 BS-SZ-1 
 
Surface Allen 1970 Body E Red Earthenware olive jar TM (I) 
314 A-116 BS-SZ-1 TP M1 Layer 1 Allen 1970 Body E Red Earthenware olive jar TM (I, E) 
315 A-49 BS-SZ-1 
 
Surface Allen 1970 Body E Red Earthenware olive jar TM (I) 
316 A-86 BS-SZ-1 TP C1 Layer 1 Allen 1970 Body E Red Earthenware olive jar 
 
317 A-111 BS-SZ-1 TP H1 Layer 1 Allen 1970 
Shoul-
der 
E Red Earthenware olive jar TM (I) 
318 A-36 BS-SZ-1 
 
Surface Allen 1970 Body E Red Earthenware olive jar 
 
319 A-125 BS-SZ-1 
 
Surface Green 1971 Body E Red Earthenware olive jar 
 
320 A-40 BS-SZ-1 
 
Surface Allen 1970 Body E Red Earthenware olive jar TM (I) 
321 A-21 BS-SZ-1 
 
Surface Allen 1970 Body E Red Earthenware olive jar TM (I, E) 
322 A-18 BS-SZ-1 
 
Surface Allen 1970 Body E Red Earthenware olive jar 
 
323 A-17 BS-SZ-1 
 
Surface Allen 1970 Body E Red Earthenware olive jar TM (I) 
324 A-22 BS-SZ-1 
 
Surface Allen 1970 Body E Red Earthenware olive jar 
 
325 A-124 BS-SZ-1 
 
Surface Green 1971 Body E Red Earthenware olive jar TM (I) 
326 A-10 BS-SZ-1 
 
Surface Allen 1970 Body E Red Earthenware olive jar 
 
327 A-77,76 BS-SZ-1 
 
Surface Allen 1970 Body E Red-slipped Ware unidentified 
 
328 A-121 BS-SZ-1 
 
Surface Green 1971 Body E Coarse Utility Ware olive jar TM (I) 
329 A-110 BS-SZ-1 TP G1 Layer 1 Allen 1970 Body E Red Earthenware olive jar 
 
330 A-54 BS-SZ-1 
 
Surface Allen 1970 Body E Red Earthenware olive jar TM (I) 
331 A-33 BS-SZ-1 
 
Surface Allen 1970 Body E Red Earthenware II unidentified 
 
332 A-35 BS-SZ-1 
 
Surface Allen 1970 Body E Red Earthenware II unidentified 
 
333 A-15 BS-SZ-1 
 
Surface Allen 1970 Body E Red Earthenware II unidentified 
 
334 A-96 BS-SZ-1 TP D2 Layer 2 Allen 1970 Body E Green-glazed Ware unidentified TM (I) 
335 A-97 BS-SZ-1 TP D2 Layer 2 Allen 1970 Body E Red Earthenware olive jar 
 
336 A-87 BS-SZ-1 TP D1 Layer 1 Allen 1970 Body E Red Earthenware olive jar TM (I) 
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337 A-5 BS-SZ-1 
 
Surface Allen 1970 Body E Red Earthenware olive jar TM (I) 
338 A-85 BS-SZ-1 TP C1 Layer 1 Allen 1970 Body E Red Earthenware olive jar TM (I) 
339 A-34 BS-SZ-1 
 
Surface Allen 1970 Body E Red Earthenware olive jar 
 
340 A-25 BS-SZ-1 
 
Surface Allen 1970 Body E Red Earthenware olive jar 
 
341 A-127 BS-SZ-1 
 
Surface Green 1971 Body E Red Earthenware olive jar 
 
342 A-98 BS-SZ-1 TP D2 Layer 2 Allen 1970 Body E Green-glazed Ware unidentified 
 
343 A-99 BS-SZ-1 TP D2 Layer 2 Allen 1970 Body E Green-glazed Ware unidentified 
 
344 A-29 BS-SZ-1 
 
Surface Allen 1970 Body E Red Earthenware olive jar 
 
345 A-47 BS-SZ-1 
 
Surface Allen 1970 Base E Red Earthenware olive jar TM (I) 
346 A-80,81,82,83&84 BS-SZ-1 
 
Surface Allen 1970 Body E Red Earthenware olive jar TM (I) 
347 A-4 BS-SZ-1 
 
Surface Allen 1970 Body E Red Earthenware olive jar TM (I) 
348 A-44 BS-SZ-1 
 
Surface Allen 1970 Body E Red Earthenware olive jar TM (I) 
349 A-42 BS-SZ-1 
 
Surface Allen 1970 Body E Red Earthenware olive jar TM (I) 
350 A-58 BS-SZ-1 
 
Surface Allen 1970 Body E Red Earthenware olive jar TM (I) 
351 A-55 BS-SZ-1 
 
Surface Allen 1970 Body E Red Earthenware olive jar TM (I) 
352 A-51 BS-SZ-1 
 
Surface Allen 1970 Body E Red Earthenware olive jar TM (I) 
353 A-123 BS-SZ-1 
 
Surface Green 1971 Body E Red Earthenware olive jar TM (I) 
354 A-16 BS-SZ-1 
 
Surface Allen 1970 Body E Red Earthenware olive jar TM (I) 
355 A-11 BS-SZ-1 
 
Surface Allen 1970 Body E Red Earthenware olive jar TM (I) 
356 A-131 BS-SZ-1 
 
Surface Green 1971 Body E Red Earthenware olive jar TM (I, E) 
357 A-53 BS-SZ-1 
 
Surface Allen 1970 Body E Red Earthenware olive jar TM (I) 
358 A-45 BS-SZ-1 
 
Surface Allen 1970 Body E Red Earthenware olive jar 
 
359 A-23 BS-SZ-1 
 
Surface Allen 1970 Body E Red Earthenware olive jar 
 
360 A-122 BS-SZ-1 
 
Surface Green 1971 Body E Red Earthenware olive jar TM (I) 
361 A-32 BS-SZ-1 
 
Surface Allen 1970 Body E Red Earthenware olive jar TM (I) 
362 A-126 BS-SZ-1 
 
Surface Green 1971 Body E Red Earthenware olive jar 
 
363 A-114 BS-SZ-1 TP K1 Layer 1 Allen 1970 Body E Red Earthenware olive jar 
 
364 A-56 BS-SZ-1 
 
Surface Allen 1970 Body E Red Earthenware olive jar TM (I) 
365 A-108 BS-SZ-1 TP G1 Layer 1 Allen 1970 Body E Red Earthenware olive jar 
 
366 A-135 BS-SZ-1 
 
Surface Green 1970 Body E Red Earthenware olive jar 
 
367 A-59 BS-SZ-1 
 
Surface Allen 1970 
Shoul-
der 
E Coarse Utility Ware olive jar TM (I) 
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368 A-138 BS-SZ-1 
 
Surface Green 1970 Body E Coarse Utility Ware olive jar TM (I) 
369 A-61,68&70 BS-SZ-1 
 
Surface Allen 1970 Body E Coarse Utility Ware olive jar TM (I) 
370 A-69 BS-SZ-1 
 
Surface Allen 1970 Body E Coarse Utility Ware olive jar TM (I) 
371 A-65 BS-SZ-1 
 
Surface Allen 1970 Body E Coarse Utility Ware olive jar TM (I) 
372 A-60 BS-SZ-1 
 
Surface Allen 1970 Body E Coarse Utility Ware olive jar TM (I) 
373 A-66 BS-SZ-1 
 
Surface Allen 1970 Body E Coarse Utility Ware olive jar TM (I) 
374 A-64 BS-SZ-1 
 
Surface Allen 1970 Body E Coarse Utility Ware olive jar TM (I) 
375 A-62 BS-SZ-1 
 
Surface Allen 1970 Body E Coarse Utility Ware olive jar TM (I) 
376 A-583 BB-4-4 
 
0-10cm Green 1971 Body E Fine Red Earthenware storage 
 
377 A-121 BB-4-4 
 
Surface Green 1971 Rim E Green-glazed Ware taza (?) 
 
378 A-585 BB-4-4 
 
0-10cm Green 1971 Body E Fine Red Earthenware storage 
 
379 A-420 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
380 A-596 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
381 A-598 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
382 A-586 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
383 A-579 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
384 A-656 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
385 A-259 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
386 A-418 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
387 A-593 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
388 A-417 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
389 A-599 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
390 A-385 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
391 A-595 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
392 A-587 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
393 A-273 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
394 A-257 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
395 A-266 BB-4-4 
 
0-10cm Green 1971 Body E Fine Red Earthenware storage TM (I) 
396 A-350 BB-4-4 
 
0-10cm Green 1971 Body E Fine Red Earthenware storage 
 
397 A-293 BB-4-4 
 
0-10cm Green 1971 Body E Fineware storage TM (I) 
398 A-302 BB-4-4 
 
0-10cm Green 1971 Body E Fineware storage 
 
399 A-305 BB-4-4 
 
0-10cm Green 1971 Body E Fineware storage 
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400 A-307 BB-4-4 
 
0-10cm Green 1971 Body E Fineware storage 
 
401 A-603 BB-4-4 
 
0-10cm Green 1971 Body E Fineware storage 
 
402 A-453 BB-4-4 
 
0-10cm Green 1971 Body E Fineware storage 
 
403 A-604 BB-4-4 
 
0-10cm Green 1971 Body E Fineware storage 
 
404 A-306 BB-4-4 
 
0-10cm Green 1971 Body E Fineware storage 
 
405 A-303 BB-4-4 
 
0-10cm Green 1971 Body E Fineware storage 
 
406 A-467 BB-4-4 
 
0-10cm Green 1971 Body E Fineware storage 
 
407 A-331 BB-4-4 
 
0-10cm Green 1971 Body E Green-glazed Ware unidentified TM (I) 
408 A-390&405 BB-4-4 
 
0-15cm Green 1971 Body E Green-glazed Ware unidentified TM (I) 
409 A-496 BB-4-4 
 
0-10cm Green 1971 Rim E Green-glazed Ware lebrillo 
 
410 A-436 BB-4-4 
 
0-10cm Green 1971 Body E Green-glazed Ware unidentified TM (I) 
411 A-600 BB-4-4 
 
0-10cm Green 1971 Body E Green-glazed Ware unidentified TM (I) 
412 A-437 BB-4-4 
 
0-10cm Green 1971 Body E Green-glazed Ware unidentified 
 
413 A-288 BB-4-4 
 
0-10cm Green 1971 Body E Green-glazed Ware unidentified 
 
414 A-304 BB-4-4 
 
0-10cm Green 1971 Body E Green-glazed Ware unidentified TM (I) 
415 A-85 BB-4-4 
 
Surface Green 1971 Body E Blackware storage 
 
416 A-79 BB-4-4 
 
Surface Green 1971 Body E Blackware storage 
 
417 A-76 BB-4-4 
 
Surface Green 1971 Body E Fineware storage 
 
418 A-162 BB-4-4 
 
Surface Green 1971 Body E Fine Red Earthenware storage 
 
419 A-12 BB-4-4 
 
Surface Green 1971 Body E Fine Red Earthenware storage 
 
420 A-164 BB-4-4 
 
Surface Green 1971 Body E Fine Red Earthenware storage 
 
421 A-150 BB-4-4 
 
Surface Green 1971 Body E Fine Red Earthenware storage TM (I) 
422 A-13 BB-4-4 
 
Surface Green 1971 Body E Fine Red Earthenware storage 
 
423 A-83 BB-4-4 
 
Surface Green 1971 Rim E Fine Red Earthenware II storage 
 
424 A-84 BB-4-4 
 
Surface Green 1971 Rim E Fine Red Earthenware II storage 
 
425 A-148 BB-4-4 
 
Surface Green 1971 Body E Fine Red Earthenware II storage 
 
426 BB-3-1 
  
Surface Green 1971 Body E Red Earthenware olive jar TM (I) 
427 BB-3-2 
  
Surface Green 1971 Body E Red Earthenware olive jar TM (I) 
429 A-645&646 BB-4-4 
 
0-10cm Green 1971 Body E Coarse Utility Ware olive jar TM (I) 
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430 
A-619,627,624, 
632,620,631,629,
634,628,626,617,
621,623,635,633 
BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar TM (I) 
431 A-218 BB-4-4 
 
Surface Green 1971 Body E Coarse Utility Ware olive jar TM (I) 
432 A-144&181 BB-4-4 
 
Surface Green 1971 Base E Coarse Utility Ware olive jar TM (I) 
433 A-215 BB-4-4 
 
Surface Green 1971 Base E Green-glazed Ware lebrillo TM (I) 
434 A-65 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar TM (I) 
435 A-526 BB-4-4 
 
Surface Green 1971 
Shoul-
der 
E Red Earthenware olive jar TM (I) 
436 BB-3-3 
  
Surface Green 1971 Body E Red Earthenware olive jar TM (I) 
437 A-9 BB-4-4 
 
Surface Green 1971 Rim E Red Earthenware olive jar 
 
438 A-112 BB-4-4 
 
Surface Green 1971 Rim E Red Earthenware olive jar 
 
439 A-53 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar TM (I) 
440 A-141 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar 
 
441 A-23 BB-4-4 
 
Surface Green 1971 Rim E Red Earthenware olive jar 
 
442 A-172 BB-4-4 
 
Surface Green 1971 Body E Coarse Utility Ware olive jar 
 
443 A-529 BB-4-4 
 
0-10cm Green 1971 Rim E Red Earthenware olive jar 
 
444 A-652,578&577 BB-4-4 
 
0-10cm Green 1971 Body E Coarse Utility Ware olive jar TM (I) 
445 A-641 BB-4-4 
 
0-10cm Green 1971 Body E Coarse Utility Ware olive jar TM (I) 
446 A-352 BB-4-4 
 
0-10cm Green 1971 Body E Coarse Utility Ware olive jar TM (I) 
447 A-573 BB-4-4 
 
0-10cm Green 1971 Body E Coarse Utility Ware olive jar TM (I) 
448 A-647&648 BB-4-4 
 
0-10cm Green 1971 Body E Coarse Utility Ware olive jar TM (I) 
449 A-355&537 BB-4-4 
 
0-10cm Green 1971 Body E Coarse Utility Ware olive jar TM (I) 
450 A-260&261 BB-4-4 
 
10-
20cm 
Green 1971 
Shoul-
der 
E Coarse Utility Ware olive jar TM (I) 
451 A-609&610 BB-4-4 
 
0-10cm Green 1971 Body E Coarse Utility Ware olive jar 
 
452 A-568 BB-4-4 
 
0-10cm Green 1971 Body E Coarse Utility Ware olive jar 
 
453 A-457 BB-4-4 
 
0-10cm Green 1971 Body E Coarse Utility Ware olive jar 
 
454 A-349 BB-4-4 
 
0-10cm Green 1971 Body E Coarse Utility Ware olive jar 
 
455 A-643 BB-4-4 
 
0-10cm Green 1971 Body E Coarse Utility Ware olive jar 
 
456 A-611 or 612 BB-4-4 
 
0-10cm Green 1971 Body E Coarse Utility Ware olive jar 
 
457 A-265 BB-4-4 
 
0-10cm Green 1971 Body E Coarse Utility Ware olive jar 
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458 A-562 BB-4-4 
 
0-10cm Green 1971 Body E Coarse Utility Ware olive jar 
 
459 A-412 BB-4-4 
 
0-10cm Green 1971 Body E Coarse Utility Ware olive jar 
 
460 A-608 BB-4-4 
 
0-10cm Green 1971 Body E Coarse Utility Ware olive jar 
 
461 A-567 BB-4-4 
 
0-10cm Green 1971 Body E Coarse Utility Ware olive jar 
 
462 A-564 BB-4-4 
 
0-10cm Green 1971 Body E Coarse Utility Ware olive jar 
 
463 A-563 BB-4-4 
 
0-10cm Green 1971 Body E Coarse Utility Ware olive jar 
 
464 A-535 BB-4-4 
 
0-10cm Green 1971 Body E Coarse Utility Ware olive jar 
 
465 A-514 BB-4-4 
 
0-10cm Green 1971 Body E Coarse Utility Ware olive jar 
 
466 A-640 BB-4-4 
 
0-10cm Green 1971 Body E Coarse Utility Ware olive jar 
 
467 A-607 BB-4-4 
 
0-10cm Green 1971 Body E Coarse Utility Ware olive jar 
 
468 A-561 BB-4-4 
 
0-10cm Green 1971 Body E Coarse Utility Ware olive jar 
 
469 A-560 BB-4-4 
 
0-10cm Green 1971 Body E Coarse Utility Ware olive jar 
 
470 A-565 BB-4-4 
 
0-10cm Green 1971 Body E Coarse Utility Ware olive jar 
 
471 A-414 BB-4-4 
 
0-10cm Green 1971 Body E Coarse Utility Ware olive jar 
 
472 A-569 BB-4-4 
 
0-10cm Green 1971 Body E Coarse Utility Ware olive jar 
 
473 A-566 BB-4-4 
 
0-10cm Green 1971 Body E Coarse Utility Ware olive jar 
 
474 A-644 BB-4-4 
 
0-10cm Green 1971 Body E Coarse Utility Ware olive jar 
 
475 A-348 BB-4-4 
 
0-10cm Green 1971 Body E Coarse Utility Ware olive jar 
 
476 A-555 BB-4-4 
 
0-10cm Green 1971 Body E Coarse Utility Ware olive jar 
 
477 A-354 BB-4-4 
 
0-10cm Green 1971 Body E Coarse Utility Ware olive jar 
 
478 A-511 BB-4-4 
 
0-10cm Green 1971 Body E Coarse Utility Ware olive jar 
 
479 A-253 BB-4-4 
 
0-10cm Green 1971 Body E Coarse Utility Ware olive jar 
 
480 A-510 BB-4-4 
 
0-10cm Green 1971 Body E Coarse Utility Ware olive jar 
 
481 A-252 BB-4-4 
 
0-10cm Green 1971 Body E Coarse Utility Ware olive jar 
 
482 A-357 BB-4-4 
 
0-10cm Green 1971 Body E Coarse Utility Ware olive jar 
 
483 A-614 BB-4-4 
 
0-10cm Green 1971 Body E Coarse Utility Ware olive jar 
 
484 A-372 BB-4-4 
 
10-
20cm 
Green 1971 Body E Coarse Utility Ware olive jar 
 
485 A-606 BB-4-4 
 
0-10cm Green 1971 Body E Coarse Utility Ware olive jar 
 
486 A-342 BB-4-4 
 
0-10cm Green 1971 Body E Coarse Utility Ware olive jar 
 
487 A-536 BB-4-4 
 
0-10cm Green 1971 Body E Coarse Utility Ware olive jar 
 
488 A-538 BB-4-4 
 
0-10cm Green 1971 Body E Coarse Utility Ware olive jar 
 
489 A-559 BB-4-4 
 
0-10cm Green 1971 Body E Coarse Utility Ware olive jar 
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490 A-558 BB-4-4 
 
0-10cm Green 1971 Body E Coarse Utility Ware olive jar 
 
491 A-613 BB-4-4 
 
0-10cm Green 1971 Body E Coarse Utility Ware olive jar 
 
492 A-540 BB-4-4 
 
0-10cm Green 1971 Body E Coarse Utility Ware olive jar 
 
493 A-571 BB-4-4 
 
0-10cm Green 1971 Body E Coarse Utility Ware olive jar 
 
494 A-513 BB-4-4 
 
0-10cm Green 1971 Body E Coarse Utility Ware olive jar 
 
495 A-557 BB-4-4 
 
0-10cm Green 1971 Body E Coarse Utility Ware olive jar 
 
496 A-366 BB-4-4 
 
10-
20cm 
Green 1971 Body E Coarse Utility Ware olive jar TM (I) 
497 A-572 BB-4-4 
 
0-10cm Green 1971 Body E Coarse Utility Ware olive jar TM (I) 
498 A-246 BB-4-4 
 
0-10cm Green 1971 Body E Coarse Utility Ware olive jar TM (I) 
499 A-556 BB-4-4 
 
0-10cm Green 1971 Body E Coarse Utility Ware olive jar TM (I) 
500 A-615 BB-4-4 
 
0-10cm Green 1971 Body E Coarse Utility Ware olive jar TM (I) 
501 A-456 BB-4-4 
 
0-10cm Green 1971 Body E Coarse Utility Ware olive jar TM (I) 
502 A-367 BB-4-4 
 
10-
20cm 
Green 1971 Body E Coarse Utility Ware olive jar TM (I) 
503 A-362 BB-4-4 
 
0-10cm Green 1971 Body E Coarse Utility Ware olive jar 
 
504 A-356 BB-4-4 
 
0-10cm Green 1971 Body E Coarse Utility Ware olive jar TM (I) 
505 A-107 BB-4-4 
 
Surface Green 1971 Body E Coarse Utility Ware olive jar TM (I) 
506 A-230 BB-4-4 
 
Surface Green 1971 Body E Coarse Utility Ware olive jar TM (I) 
507 A-170 BB-4-4 
 
Surface Green 1971 Body E Coarse Utility Ware olive jar TM (I) 
508 A-539 BB-4-4 
 
0-10cm Green 1971 Body E Coarse Utility Ware olive jar TM (I) 
509 A-14 BB-4-4 
 
Surface Green 1971 Body E Coarse Utility Ware olive jar TM (I) 
510 A-189 BB-4-4 
 
Surface Green 1971 Body E Coarse Utility Ware olive jar TM (I) 
511 A-178 BB-4-4 
 
Surface Green 1971 Body E Coarse Utility Ware olive jar TM (I) 
512 A-98 BB-4-4 
 
Surface Green 1971 Body E Coarse Utility Ware olive jar TM (I) 
513 A-171 BB-4-4 
 
Surface Green 1971 Body E Coarse Utility Ware olive jar TM (I) 
514 A-216 BB-4-4 
 
Surface Green 1971 Body E Coarse Utility Ware olive jar TM (I) 
515 A-145 BB-4-4 
 
Surface Green 1971 Body E Coarse Utility Ware olive jar TM (I) 
516 A-97 BB-4-4 
 
Surface Green 1971 Body E Coarse Utility Ware olive jar TM (I) 
517 A-94 BB-4-4 
 
Surface Green 1971 Body E Coarse Utility Ware olive jar TM (I) 
518 A-177 BB-4-4 
 
Surface Green 1971 Body E Coarse Utility Ware olive jar TM (I) 
519 A-169 BB-4-4 
 
Surface Green 1971 Body E Coarse Utility Ware olive jar TM (I) 
520 A-241 BB-4-4 
 
Surface Green 1971 Body E Coarse Utility Ware olive jar TM (I) 
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521 A-6 BB-4-4 
 
Surface Green 1971 Body E Coarse Utility Ware olive jar TM (I) 
522 A-174 BB-4-4 
 
Surface Green 1971 Body E Coarse Utility Ware olive jar TM (I) 
523 A-175 BB-4-4 
 
Surface Green 1971 Body E Coarse Utility Ware olive jar TM (I) 
524 A-75 BB-4-4 
 
Surface Green 1971 Body E Coarse Utility Ware olive jar TM (I) 
525 A-93 BB-4-4 
 
Surface Green 1971 Body E Coarse Utility Ware olive jar TM (I) 
526 A-142 BB-4-4 
 
Surface Green 1971 Body E Coarse Utility Ware olive jar TM (I) 
527 A-140 BB-4-4 
 
Surface Green 1971 Body E Coarse Utility Ware olive jar TM (I) 
528 A-49 BB-4-4 
 
Surface Green 1971 Body E Coarse Utility Ware olive jar TM (I) 
529 A-223 BB-4-4 
 
Surface Green 1971 Body E Coarse Utility Ware olive jar TM (I) 
530 A-30 BB-4-4 
 
Surface Green 1971 Body E Coarse Utility Ware olive jar TM (I) 
531 A-15 BB-4-4 
 
Surface Green 1971 Body E Coarse Utility Ware olive jar TM (I) 
532 A-133 BB-4-4 
 
Surface Green 1971 Body E Coarse Utility Ware olive jar TM (I) 
533 A-72 BB-4-4 
 
Surface Green 1971 Body E Coarse Utility Ware olive jar TM (I) 
534 A-17 BB-4-4 
 
Surface Green 1971 Body E Coarse Utility Ware olive jar TM (I) 
535 A-95 BB-4-4 
 
Surface Green 1971 Body E Coarse Utility Ware olive jar TM (I) 
536 A-18 BB-2-15 
 
Surface Green 1971 Body E Red Earthenware olive jar TM (I) 
537 A-17 BB-2-15 
 
Surface Green 1971 Body E Red Earthenware olive jar TM (I) 
538 A-11 BB-2-15 
 
Surface Green 1971 Body E Red Earthenware olive jar TM (I) 
539 A-12 BB-2-15 
 
Surface Green 1971 Body E Red Earthenware olive jar TM (I) 
540 A-10 BB-2-15 
 
Surface Green 1971 Body E Red Earthenware olive jar TM (I) 
541 A-14 BB-2-15 
 
Surface Green 1971 Body E Red Earthenware olive jar TM (I) 
542 A-9 BB-2-15 
 
Surface Green 1971 Body E Red Earthenware olive jar TM (I) 
543 A-13  BB-2-15 
 
Surface Green 1971 Body E Coarse Utility Ware olive jar 
 
544 A-15 BB-2-15 
 
Surface Green 1971 Body E Coarse Utility Ware olive jar TM (I) 
545 A-87 BB-4-4 
 
Surface Green 1971 Body E Grit-tempered Ware bowl 
 
546 A-71 BB-4-4 
 
Surface Green 1971 Body E Grit-tempered Ware bowl 
 
547 A-70 BB-4-4 
 
Surface Green 1971 Body E Grit-tempered Ware bowl 
 
548 A-283 BB-4-4 
 
0-10cm Green 1971 Body E Grit-tempered Ware bowl 
 
549 A-334 BB-4-4 
 
0-10cm Green 1971 Body E Grit-tempered Ware bowl 
 
550 A-116 BB-4-4 
 
Surface Green 1971 Body E Grit-tempered Ware bowl 
 
551 A-81&82 BB-4-4 
 
Surface Green 1971 Body E Grit-tempered Ware bowl 
 
552 A-115 BB-4-4 
 
Surface Green 1971 Body E Grit-tempered Ware bowl 
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553 A-117 BB-4-4 
 
Surface Green 1971 Body E Grit-tempered Ware bowl 
 
554 A-282 BB-4-4 
 
0-10cm Green 1971 Body E Grit-tempered Ware bowl 
 
555 A-110 BB-4-4 
 
Surface Green 1971 Rim E Grit-tempered Ware III bowl 
 
556 A-25 BB-4-4 
 
Surface Green 1971 Rim E Grit-tempered Ware III bowl 
 
557 A-131 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar 
 
558 A-454 BB-4-4 
 
0-10cm Green 1971 Body E Coarse Utility Ware olive jar 
 
559 A-359 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
560 A-360 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
561 A-576 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar TM (I) 
562 A-268 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
563 A-653 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
564 A-421 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar TM (I) 
565 A-247 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
566 A-651 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
567 A-618 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
568 A-530 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
569 A-267 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
570 A-663 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
571 A-248 BB-4-4 
 
0-10cm Green 1971 Body E Grit-tempered Ware bowl 
 
572 A-630 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
573 A-659 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
574 A-574 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
575 A-588 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
576 A-416 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
577 A-650 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
578 A-258 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
579 A-531 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
580 A-657 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
581 A-654 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
582 A-249 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
583 A-655 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
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584 A-580 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
585 A-250 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
586 A-269 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
587 A-419 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
588 A-658 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
589 A-625 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
590 A-353 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
591 A-582 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
592 A-384 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
593 A-622 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
594 A-271 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
595 A-270 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
596 A-255 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
597 A-660 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
598 A-254 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
599 A-295 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
600 A-294 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
601 A-256 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
602 A-314 BB-4-4 
 
10-
20cm 
Green 1971 Body E Red Earthenware olive jar 
 
603 A-584 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
604 A-274 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
605 A-597 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
606 A-661 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
607 A-533 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
608 A-662 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
609 A-272 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
610 A-532 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
611 A-54 BB-4-4 
 
Surface Green 1971 
Shoul-
der 
E Red Earthenware olive jar TM (I) 
612 A-28&34 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar TM (I) 
613 A-222 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar 
 
614 A-7 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar 
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615 A-264 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
616 A-109 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar 
 
617 A-43 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar TM (I) 
618 A-217 BB-4-4 
 
Surface Green 1971 Body E Fineware storage TM (I) 
619 A-138 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar 
 
620 A-18 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar TM (I) 
621 A-105 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar TM (I) 
622 A-51 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar TM (I) 
623 A-33 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar TM (I, E) 
624 A-108 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar TM (I) 
625 A-52 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar TM (I) 
626 A-90 BB-4-4 
 
Surface Green 1971 Body E Fineware storage TM (I) 
627 A-185 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar 
 
628 A-152 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar 
 
629 A-106 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar 
 
630 A-224 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar 
 
631 A-88 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar 
 
632 A-29 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar 
 
633 A-10 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar 
 
634 
A-2x (last unread-
able, possibly 22) 
BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar 
 
635 A-39 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar 
 
636 A-240 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar 
 
637 A-100 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar 
 
638 A-101 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar 
 
639 A-149 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar 
 
640 A-151 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar 
 
641 A-527 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar TM (I) 
642 A-35 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar TM (I, E) 
643 A-159 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar TM (I) 
644 A-102 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar TM (I, E) 
645 A-186 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar TM (I) 
646 A-524 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar TM (I) 
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647 A-528 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar TM (I) 
648 A-168 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar TM (I) 
649 A-221 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar TM (I) 
650 A-1 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar TM (I) 
651 A-66 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar TM (I) 
652 A-40 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar TM (I) 
653 A-5 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar TM (I, E) 
654 A-155 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar TM (I) 
655 A-2 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar TM (I) 
656 A-139 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar TM (I) 
657 A-96 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar TM (I) 
658 A-80 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar TM (I) 
659 A-154 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar TM (I) 
660 A-229 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar TM (I, E) 
661 A-47 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar TM (I) 
662 A-226 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar TM (I) 
663 A-32 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar 
 
664 A-24 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar 
 
665 A-26 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar 
 
666 A-137 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar 
 
667 A-113 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar 
 
668 A-118 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar 
 
669 A-16 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar 
 
670 A-114 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar 
 
671 A-91 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar 
 
672 A-183 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar 
 
673 A-239 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar 
 
674 A-44 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar TM (I) 
675 A-146 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar 
 
676 A-31 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar 
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677 A-104 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar TM (I) 
678 A-11 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar 
 
679 A-4 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar 
 
680 A-36 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar TM (I) 
681 A-156 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar TM (I) 
682 A-525 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar TM (I) 
683 A-69 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar TM (I) 
684 A-37 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar TM (I) 
685 A-20 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar TM (I) 
686 A-50 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar TM (I) 
687 A-143 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar TM (I) 
688 A-184 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar TM (I) 
689 A-8 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar TM (I) 
690 A-134 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar TM (I) 
691 A-89 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar TM (I) 
692 A-242 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar TM (I) 
693 A-212 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar 
 
694 A-19 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar 
 
695 A-161 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar 
 
696 A-92 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar TM (I) 
697 A-228 BB-4-4 
 
Surface Green 1971 Body E Fineware storage TM (I) 
698 A-187 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar TM (I) 
699 A-21 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar 
 
700 A-190 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar TM (I) 
701 A-225 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar 
 
702 A-219 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar TM (I) 
703 A-132 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar TM (I) 
704 A-160 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar TM (I) 
705 A-316 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
706 A-317 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
707 A-373 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
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708 A-330 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
709 A-245 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar TM (I) 
710 A-341 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar TM (I) 
711 A-347 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar TM (I) 
712 A-394 BB-4-4 
 
0-15cm Green 1971 Body E Red Earthenware olive jar 
 
713 A-392 BB-4-4 
 
0-15cm Green 1971 Body E Red Earthenware olive jar 
 
714 A-412 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
715 A-430 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
716 A-649 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar TM (I) 
717 A-179 BB-4-4 
 
Surface Green 1971 Body E Coarse Utility Ware olive jar TM (I) 
718 A-176 BB-4-4 
 
Surface Green 1971 Body E Coarse Utility Ware olive jar TM (I) 
719 
A-
401,402,403&404 
BB-4-4 
 
0-10cm Green 1971 Body E Coarse Utility Ware olive jar TM (I) 
720 A-42 BB-4-4 
 
Surface Green 1971 Body E Coarse Utility Ware olive jar 
 
721 A-130,518&519 BB-4-4 
 
Surface, 
0-10cm 
Green 1971 Body E Coarse Utility Ware olive jar TM (I) 
722 A-601 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
723 A-386 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
724 A-432 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar TM (I) 
725 A-637 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar TM (I) 
726 A-478 BB-4-4 
 
0-10cm Green 1971 Body E Fine Red Earthenware storage 
 
727 A-594 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
728 A-522 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar TM (I) 
729 A-361 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
730 A-251&415 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar TM (I) 
731 A-413 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
732 A-408 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
733 A-411 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
734 A-406 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
735 A-407 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
736 7001 SB-4-4 
 
Surface Gibbs et al. 2010 Body E Red Earthenware olive jar TM (I) 
737 7002 SB-4-4 
 
Surface Gibbs et al. 2010 Body E Red Earthenware olive jar 
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738 7003 SB-4-4 
 
Surface Gibbs et al. 2010 Body E Red Earthenware olive jar TM (I) 
739 7006 SB-4-4 
 
Surface Gibbs et al. 2010 Body E Grit-tempered Ware cooking pot 
 
740 7007 SB-4-4 
 
Surface Gibbs et al. 2010 Body E Grit-tempered Ware bowl 
 
741 7008 SB-4-4 
 
Surface Gibbs et al. 2010 Body E Grit-tempered Ware bowl 
 
742 7009 SB-4-4 
 
Surface Gibbs et al. 2010 Body E Grit-tempered Ware bowl 
 
743 7010 SB-4-4 
 
Surface Gibbs et al. 2010 Body E Grit-tempered Ware bowl 
 
744 7011 SB-4-4 
 
Surface Gibbs et al. 2010 Body E Grit-tempered Ware bowl 
 
745 7012 SB-4-4 
 
Surface Gibbs et al. 2010 Body E Grit-tempered Ware bowl 
 
746 7013 SB-4-4 
 
Surface Gibbs et al. 2010 Body E Grit-tempered Ware bowl 
 
747 7014 SB-4-4 
 
Surface Gibbs et al. 2010 Body E Fine Red Earthenware storage 
 
748 7015 SB-4-4 
 
Surface Gibbs et al. 2010 Body E Grit-tempered Ware bowl 
 
749 7016 SB-4-4 
 
Surface Gibbs et al. 2010 Body E Grit-tempered Ware bowl 
 
750 7017 SB-4-4 
 
Surface Gibbs et al. 2010 Rim E Grit-tempered Ware bowl 
 
751 7018 SB-4-4 
 
Surface Gibbs et al. 2010 Body E Grit-tempered Ware bowl 
 
752 7019 SB-4-4 
 
Surface Gibbs et al. 2010 Body E Grit-tempered Ware bowl 
 
753 7020 SB-4-4 
 
Surface Gibbs et al. 2010 Body E Grit-tempered Ware bowl 
 
754 7021 SB-4-4 
 
Surface Gibbs et al. 2010 Body E Grit-tempered Ware bowl 
 
755 7022 SB-4-4 
 
Surface Gibbs et al. 2010 Rim E Grit-tempered Ware bowl 
 
756 7023 SB-4-4 
 
Surface Gibbs et al. 2010 Body E Fine Red Earthenware storage 
 
757 7024 SB-4-4 
 
Surface Gibbs et al. 2010 Body E Grit-tempered Ware bowl 
 
758 7025 SB-4-4 
 
Surface Gibbs et al. 2010 Body E Coarse Utility Ware olive jar TM (I) 
759 7026 SB-4-4 
 
Surface Gibbs et al. 2010 Body E Fine Red Earthenware storage 
 
760 7027 SB-4-4 
 
Surface Gibbs et al. 2010 Body E Fine Red Earthenware storage 
 
761 7028 SB-4-4 
 
Surface Gibbs et al. 2010 Body E Grit-tempered Ware bowl 
 
762 7029 SB-4-4 
 
Surface Gibbs et al. 2010 Body E Red Earthenware olive jar 
 
763 7030 SB-4-4 
 
Surface Gibbs et al. 2010 Body E Fine Red Earthenware storage TM (I) 
764 7031 SB-4-4 
 
Surface Gibbs et al. 2010 Body E Grit-tempered Ware bowl 
 
765 7032 SB-4-4 
 
Surface Gibbs et al. 2010 Body E Grit-tempered Ware bowl 
 
766 7033 SB-4-4 
 
Surface Gibbs et al. 2010 Body E Grit-tempered Ware bowl 
 
767 7034 SB-4-4 
 
Surface Gibbs et al. 2010 Neck E Fineware storage 
 
768 7035 SB-4-4 
 
Surface Gibbs et al. 2010 Body E Fine Red Earthenware storage 
 
769 7036 SB-4-4 
 
Surface Gibbs et al. 2010 Rim E Grit-tempered Ware II bowl 
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770 7037 SB-4-4 
 
Surface Gibbs et al. 2010 Body E Blackware storage 
 
771 7038 SB-4-4 
 
Surface Gibbs et al. 2010 Body E Porcelain plate 
 
772 7039 SB-4-4 
 
Surface Gibbs et al. 2010 Body E Blackware storage 
 
773 7040 SB-4-4 
 
Surface Gibbs et al. 2010 Body E Red Earthenware olive jar TM (I) 
774 7040B SB-4-4 
 
Surface Gibbs et al. 2010 Body E Green-glazed Ware unidentified 
 
775 7041 SB-4-4 
 
Surface Gibbs et al. 2010 Body E Fine Red Earthenware storage 
 
776 7042 SB-4-4 
 
Surface Gibbs et al. 2010 Body E Red Earthenware olive jar TM (I) 
777 7043 SB-4-4 
 
Surface Gibbs et al. 2010 Body E Plain Tin-enamelled Ware unidentified TM (I, E) 
778 7044&7045 SB-4-4 
 
Surface Gibbs et al. 2010 Body E Grit-tempered Ware bowl 
 
779 7046 SB-4-4 
 
Surface Gibbs et al. 2010 Body E Grit-tempered Ware bowl 
 
780 7047 SB-4-4 
 
Surface Gibbs et al. 2010 Body E Grit-tempered Ware bowl 
 
781 7048 SB-4-4 
 
Surface Gibbs et al. 2010 Body E Grit-tempered Ware bowl 
 
782 7049 SB-4-4 
 
Surface Gibbs et al. 2010 Body E Grit-tempered Ware bowl 
 
783 7050 SB-4-4 
 
Surface Gibbs et al. 2010 Body E Fine Red Earthenware storage 
 
784 7051 SB-4-4 
 
Surface Gibbs et al. 2010 Body E Red Earthenware olive jar TM (I) 
785 7052 SB-4-4 
 
Surface Gibbs et al. 2010 Body E Red Earthenware olive jar TM (I) 
786 7053 SB-4-4 
 
Surface Gibbs et al. 2010 Base E Plain Tin-enamelled Ware unidentified 
 
787 7054 SB-4-4 
 
Surface Gibbs et al. 2010 Body E Fineware storage 
 
788 7055 SB-4-4 
 
Surface Gibbs et al. 2010 Body E Red Earthenware olive jar TM (I) 
789 7056 SB-4-4 
 
Surface Gibbs et al. 2010 Body E Red Earthenware olive jar TM (I) 
790 7057 SB-4-4 
 
Surface Gibbs et al. 2010 Body E Plain Tin-enamelled Ware plato TM (I) 
791 7058 SB-4-4 
 
Surface Gibbs et al. 2010 Body E Red Earthenware olive jar TM (I) 
792 7059 SB-4-4 
 
Surface Gibbs et al. 2010 Body E Red Earthenware olive jar 
 
793 7060 SB-4-4 
 
Surface Gibbs et al. 2010 Body E Red Earthenware olive jar TM (I) 
794 7061 SB-4-4 
 
Surface Gibbs et al. 2010 Body E Red Earthenware olive jar 
 
795 7063 SB-4-4 
 
Surface Gibbs et al. 2010 Body E Red Earthenware olive jar TM (I) 
796 7064 SB-4-4 
 
Surface Gibbs et al. 2010 Body E Coarse Utility Ware olive jar TM (I) 
797 7065 SB-4-4 
 
Surface Gibbs et al. 2010 Body E Red Earthenware olive jar 
 
798 7069 SB-4-4 
 
Surface Gibbs et al. 2010 Body E Grit-tempered Ware bowl 
 
799 7070 SB-4-4 
 
Surface Gibbs et al. 2010 Body E Red Earthenware olive jar TM (I) 
800 7071A SB-4-4 
 
Surface Gibbs et al. 2010 Body E Coarse Utility Ware olive jar 
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801 7071B SB-4-4 
 
Surface Gibbs et al. 2010 Body E Coarse Utility Ware olive jar 
 
802 7072 SB-4-4 
 
Surface Gibbs et al. 2010 Body E Coarse Utility Ware olive jar TM (I) 
803 7074 SB-4-4 
 
Surface Gibbs et al. 2010 Body E Red Earthenware olive jar 
 
804 7073 SB-4-4 
 
Surface Gibbs et al. 2010 Body E Coarse Utility Ware olive jar TM (I) 
805 7149 SB-4-4 
 
Surface Gibbs et al. 2010 
Shoul-
der 
E Coarse Utility Ware olive jar TM (E) 
806 8000 SB-4-4 
 
Surface Gibbs et al. 2010 Body E Fine Red Earthenware storage TM (E) 
807 8002 SB-4-4 
 
Surface Gibbs et al. 2010 Body E Red Earthenware olive jar 
 
808 8003 SB-4-4 
 
Surface Gibbs et al. 2010 Body E Coarse Utility Ware olive jar TM (I) 
809 8004 SB-4-4 
 
Surface Gibbs et al. 2010 Body E Red Earthenware olive jar 
 
810 8005 SB-4-4 
 
Surface Gibbs et al. 2010 Body E Red Earthenware olive jar TM (I) 
811 8006 SB-4-4 
 
Surface Gibbs et al. 2010 Body E Red Earthenware olive jar TM (I) 
812 8008 SB-4-4 
 
Surface Gibbs et al. 2010 Body E Red Earthenware olive jar TM (I) 
813 8009 SB-4-4 
 
Surface Gibbs et al. 2010 Body E Coarse Utility Ware olive jar TM (I) 
814 8014 SB-4-4 
 
Surface Gibbs et al. 2010 Body E Red Earthenware olive jar TM (I, E) 
815 8015 SB-4-4 
 
Surface Gibbs et al. 2010 Body E Coarse Utility Ware olive jar 
 
816 8018 SB-4-4 
 
Surface Gibbs et al. 2010 Body E Coarse Utility Ware olive jar TM (I, E) 
817 8019A&8019B SB-4-4 
 
Surface Gibbs et al. 2010 Body E Coarse Utility Ware olive jar TM (I, E) 
818 8021 SB-4-4 
 
Surface Gibbs et al. 2010 Body E Red Earthenware olive jar 
 
819 8023 SB-4-4 
 
Surface Gibbs et al. 2010 
Shoul-
der 
E Coarse Utility Ware olive jar TM (I) 
820 8024 SB-4-4 
 
Surface Gibbs et al. 2010 Body E Coarse Utility Ware olive jar TM (I) 
821 8025 SB-4-4 
 
Surface Gibbs et al. 2010 Body E Coarse Utility Ware olive jar TM (I) 
822 8026 SB-4-4 
 
Surface Gibbs et al. 2010 Body E Coarse Utility Ware olive jar TM (I) 
823 10001 SB-4-4 T 001 C 002 Gibbs et al. 2010 Body E Red Earthenware olive jar 
 
824 10002 SB-4-4 T 001 C 002 Gibbs et al. 2010 Body E Grit-tempered Ware bowl 
 
825 10003 SB-4-4 T 001 C 002 Gibbs et al. 2010 Body E Grit-tempered Ware bowl 
 
826 10004 SB-4-4 T 001 C 002 Gibbs et al. 2010 Body E Grit-tempered Ware bowl 
 
827 10006 SB-4-4 T 001 C 004 Gibbs et al. 2010 Body E Fineware storage TM (I) 
828 10007 SB-4-4 T 001 C 001 Gibbs et al. 2010 Body E Grit-tempered Ware bowl 
 
829 10008 SB-4-4 T 001 C 002 Gibbs et al. 2010 Body E Grit-tempered Ware bowl 
 
830 10009 SB-4-4 T 001 C 002 Gibbs et al. 2010 Body E Grit-tempered Ware bowl 
 
831 10010 SB-4-4 T 001 C 001 Gibbs et al. 2010 Body E Grit-tempered Ware bowl 
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832 10011 SB-4-4 T 001 C 002 Gibbs et al. 2010 Body E Fineware storage TM (I) 
833 10012 SB-4-4 T 001 C 002 Gibbs et al. 2010 Body E Red Earthenware olive jar 
 
834 20001 SB-4-4 T 002 C 002 Gibbs et al. 2010 Body E Fine Red Earthenware storage 
 
835 50002 SB-4-4 T 005 C 001 Gibbs et al. 2010 Body E Red Earthenware olive jar 
 
836 50001 SB-4-4 T 005 C 001 Gibbs et al. 2010 Body E Red Earthenware olive jar 
 
837 50003 SB-4-4 T 005 C 003 Gibbs et al. 2010 Body E Coarse Utility Ware olive jar TM (I) 
838 50004 SB-4-4 T 005 C 003 Gibbs et al. 2010 Body E Red Earthenware olive jar TM (I) 
839 50005 SB-4-4 T 005 C 003 Gibbs et al. 2010 Body E Red Earthenware olive jar 
 
840 Vb.7223a 
San 
Cristobal   
Paravicini 1929 Body E Red Earthenware olive jar TM (I) 
841 Vb.7223b 
San 
Cristobal   
Paravicini 1929 Body E Red Earthenware olive jar TM (I) 
842 Vb.7223c 
San 
Cristobal   
Paravicini 1929 Body E Red Earthenware olive jar TM (I) 
843 Vb.7223d 
San 
Cristobal   
Paravicini 1929 Body E Fine Red Earthenware II storage 
 
844 Vb.7650a 
San 
Cristobal   
Paravicini 1929 Body E Fine Red Earthenware storage 
 
845 Vb.7650b 
San 
Cristobal   
Paravicini 1929 Body E Coarse Utility Ware III storage 
 
846 Vb.7650c 
San 
Cristobal   
Paravicini 1929 Body E Red Earthenware olive jar 
 
847 Vb.7650d 
San 
Cristobal   
Paravicini 1929 Body E Coarse Utility Ware olive jar TM (I) 
848 Vb.7651a,b,f&k 
   
Paravicini 1929 Base E Red Earthenware olive jar TM (I) 
849 Vb.7651c 
   
Paravicini 1929 Body E Coarse Utility Ware olive jar TM (I, E) 
850 Vb.7651d 
   
Paravicini 1929 Base E Fineware storage TM (I) 
851 Vb.7651e 
   
Paravicini 1929 Body E Red Earthenware olive jar TM (I) 
852 Vb.7651g 
   
Paravicini 1929 Body E Red Earthenware olive jar TM (I) 
853 Vb.7651h 
   
Paravicini 1929 Body E Red Earthenware olive jar TM (I) 
854 Vb.7651i 
   
Paravicini 1929 Body E Red Earthenware olive jar TM (I) 
855 Vb.7651l 
   
Paravicini 1929 Body E Fineware storage TM (I) 
856 Vb.7651m 
   
Paravicini 1929 Body E Red Earthenware olive jar TM (I) 
857 A-16 BB-2-15 
 
Surface Green 1971 Body E Red Earthenware olive jar 
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859 A019 SB-4-6A T 004 C 001 Gibbs et al. 2011 Lid E Red Earthenware 
  
860 A010 SB-4-6A T 004 C 003 Gibbs et al. 2011 Base E Coarse Utility Ware olive jar TM (I) 
861 A011 SB-4-6A T 004 C 004 Gibbs et al. 2011 Body E Red Earthenware olive jar TM (I) 
862 A012 SB-4-6A T 004 C 004 Gibbs et al. 2011 Body E Red Earthenware olive jar 
 
863 A015 SB-4-6A T 005 C 002 Gibbs et al. 2011 Base E Plain Tin-enamelled Ware plato 
 
864 A001 SB-4-6A 
 
Surface Gibbs et al. 2011 Body E Red Earthenware olive jar 
 
865 A002 SB-4-6A 
 
Surface Gibbs et al. 2011 Body E Red Earthenware olive jar 
 
866 A003 SB-4-6A 
 
Surface Gibbs et al. 2011 
Shoul-
der 
E Red Earthenware olive jar TM (I, E) 
867 A004 SB-4-6A 
 
Surface Gibbs et al. 2011 Body E Red Earthenware olive jar TM (I) 
868 A014A SB-4-6A 
 
Surface Gibbs et al. 2011 Body E Red Earthenware olive jar TM (I) 
869 A001 SB-4-6 
 
Surface Gibbs et al. 2011 Body E Red Earthenware olive jar 
 
870 A005 SB-4-6A T 004 C 001 Gibbs et al. 2011 Body E Red Earthenware olive jar 
 
871 A006 SB-4-6A T 004 C 001 Gibbs et al. 2011 Body E Red Earthenware olive jar 
 
872 A007 SB-4-6A T 004 C 002 Gibbs et al. 2011 Body E Plain Tin-enamelled Ware unidentified TM (I) 
873 A008 SB-4-6A T 004 C 002 Gibbs et al. 2011 Body E Red Earthenware olive jar TM (I) 
874 A009 SB-4-6A T 004 C 003 Gibbs et al. 2011 Body E Plain Tin-enamelled Ware unidentified 
 
875 A013 SB-4-6A T 004 C 004 Gibbs et al. 2011 Body E Red Earthenware olive jar TM (I) 
876 A040 BS-SZ-1 
 
Surface Gibbs et al. 2011 Body E Red Earthenware olive jar TM (I) 
877 A041 BS-SZ-1 
 
Surface Gibbs et al. 2011 Body E Red Earthenware olive jar TM (I) 
878 A042 BS-SZ-1 
 
Surface Gibbs et al. 2011 Body E Red Earthenware olive jar 
 
879 A043 BS-SZ-1 
 
Surface Gibbs et al. 2011 Body E Coarse Utility Ware II storage TM (I) 
880 A044 BS-SZ-1 
 
Surface Gibbs et al. 2011 Body E Red Earthenware olive jar 
 
881 A045 BS-SZ-1 
 
Surface Gibbs et al. 2011 Body E Red Earthenware olive jar 
 
882 A046 BS-SZ-1 
 
Surface Gibbs et al. 2011 Body E Red Earthenware olive jar 
 
883 A047 BS-SZ-1 
 
Surface Gibbs et al. 2011 Body E Red Earthenware olive jar 
 
884 A048 BS-SZ-1 
 
Surface Gibbs et al. 2011 Body E Red Earthenware olive jar 
 
885 A049 BS-SZ-1 
 
Surface Gibbs et al. 2011 Body E Red Earthenware olive jar 
 
886 A050 BS-SZ-1 
 
Surface Gibbs et al. 2011 Body E Red Earthenware olive jar 
 
887 A051 BS-SZ-1 
 
Surface Gibbs et al. 2011 Body E Red Earthenware olive jar 
 
888 A052 BS-SZ-1 
 
Surface Gibbs et al. 2011 Body E Red Earthenware olive jar 
 
889 A053 BS-SZ-1 
 
Surface Gibbs et al. 2011 Body E Red Earthenware olive jar 
 
890 A054 BS-SZ-1 
 
Surface Gibbs et al. 2011 Body E Coarse Utility Ware II storage TM (I) 
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CDB
# 
Artefact ID Site 
Feature/ 
Trench/ 
Test Pit 
Deposit 
Excavator/ 
Collector 
Year 
Sherd 
Type 
Fabric 
Type 
Ware 
Vessel 
Form 
Construc-
tion  
Evidence 
891 A033 BS-SZ-1 
 
Surface Gibbs et al. 2011 Rim E Red Earthenware olive jar 
 
892 A001 BS-SZ-1 
 
Surface Gibbs et al. 2011 Body E Red Earthenware olive jar 
 
893 A002 BS-SZ-1 
 
Surface Gibbs et al. 2011 Body E Coarse Utility Ware II storage TM (I) 
894 A003A BS-SZ-1 
 
Surface Gibbs et al. 2011 Body E Coarse Utility Ware olive jar TM (I) 
895 A004 BS-SZ-1 
 
Surface Gibbs et al. 2011 Body E Coarse Utility Ware olive jar TM (I) 
896 A005 BS-SZ-1 
 
Surface Gibbs et al. 2011 Body E Coarse Utility Ware olive jar TM (I) 
897 A006 BS-SZ-1 
 
Surface Gibbs et al. 2011 
Shoul-
der 
E Coarse Utility Ware olive jar TM (I, E) 
898 A007 BS-SZ-1 
 
Surface Gibbs et al. 2011 Rim E Red Earthenware olive jar 
 
899 A008 BS-SZ-1 
 
Surface Gibbs et al. 2011 Body E Red Earthenware olive jar 
 
900 A009 BS-SZ-1 
 
Surface Gibbs et al. 2011 Body E Red Earthenware olive jar 
 
901 A010 BS-SZ-1 
 
Surface Gibbs et al. 2011 Body E Plain Tin-enamelled Ware plato TM (I) 
902 A011 BS-SZ-1 
 
Surface Gibbs et al. 2011 Body E Red Earthenware olive jar 
 
903 A012 BS-SZ-1 
 
Surface Gibbs et al. 2011 Body E Red-slipped Ware unidentified 
 
904 A013 BS-SZ-1 
 
Surface Gibbs et al. 2011 Body E Red Earthenware olive jar 
 
905 A014 BS-SZ-1 
 
Surface Gibbs et al. 2011 Body E Plain Tin-enamelled Ware unidentified 
 
906 A015 BS-SZ-1 
 
Surface Gibbs et al. 2011 Rim E Red Earthenware olive jar 
 
907 A016 BS-SZ-1 
 
Surface Gibbs et al. 2011 Body E Plain Tin-enamelled Ware plato 
 
908 A018 BS-SZ-1 
 
Surface Gibbs et al. 2011 Body E Plain Tin-enamelled Ware unidentified 
 
909 A019 BS-SZ-1 
 
Surface Gibbs et al. 2011 Body E Grit-tempered Ware II bowl 
 
910 A020 BS-SZ-1 
 
Surface Gibbs et al. 2011 Body E Coarse Utility Ware olive jar TM (I) 
911 A023 BS-SZ-1 
 
Surface Gibbs et al. 2011 Body E Red Earthenware olive jar TM (I) 
913 A028 BS-SZ-1 
 
Surface Gibbs et al. 2011 Body E Red Earthenware olive jar 
 
914 A030 BS-SZ-1 
 
Surface Gibbs et al. 2011 Body E Red Earthenware olive jar 
 
915 A031 BS-SZ-1 
 
Surface Gibbs et al. 2011 Body E Red Earthenware olive jar TM (I) 
916 A032 BS-SZ-1 
 
Surface Gibbs et al. 2011 Body E Red Earthenware olive jar TM (I, E) 
917 120001 BS-SZ-1 F 012 C 001 Gibbs et al. 2011 Body E Grit-tempered Ware IIb bowl 
 
918 A038 BS-SZ-1 
 
Surface Gibbs et al. 2011 Body E Coarse Utility Ware olive jar 
 
919 A035 BS-SZ-1 
 
Surface Gibbs et al. 2011 Body E Red Earthenware olive jar 
 
920 A037 BS-SZ-1 
 
Surface Gibbs et al. 2011 Body E Coarse Utility Ware olive jar 
 
921 A034 BS-SZ-1 
 
Surface Gibbs et al. 2011 Body E Plain Tin-enamelled Ware unidentified 
 
922 A036 BS-SZ-1 
 
Surface Gibbs et al. 2011 Body E Red Earthenware olive jar TM (I) 
923 A039 BS-SZ-1 F 010 Surface Gibbs et al. 2011 Body E Red Earthenware olive jar TM (I) 
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# 
Artefact ID Site 
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Trench/ 
Test Pit 
Deposit 
Excavator/ 
Collector 
Year 
Sherd 
Type 
Fabric 
Type 
Ware 
Vessel 
Form 
Construc-
tion  
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924 80015 BS-SZ-1 F 008 Surface Gibbs et al. 2011 Body E Red Earthenware olive jar TM (I) 
925 80004 BS-SZ-1 F 008 
Surface 
- C 001 
Gibbs et al. 2011 Body E Red Earthenware olive jar 
 
926 80001 BS-SZ-1 F 008 C 002 Gibbs et al. 2011 Body E Red Earthenware olive jar TM (I) 
927 80002 BS-SZ-1 F 008 C 002 Gibbs et al. 2011 Body E Red Earthenware olive jar TM (I) 
928 80003 BS-SZ-1 F 008 C 002 Gibbs et al. 2011 Body E Red Earthenware olive jar TM (I) 
929 80005 BS-SZ-1 F 008 C 002 Gibbs et al. 2011 Body E Red Earthenware olive jar TM (I) 
930 80006 BS-SZ-1 F 008 C 002 Gibbs et al. 2011 Body E Red Earthenware olive jar TM (I) 
931 80007 BS-SZ-1 F 008 C 002 Gibbs et al. 2011 Body E Red Earthenware olive jar TM (I) 
932 80008 BS-SZ-1 F 008 C 002 Gibbs et al. 2011 Body E Red Earthenware olive jar TM (I) 
933 80010 BS-SZ-1 F 008 C 007 Gibbs et al. 2011 Body E Red Earthenware olive jar 
 
934 80011 BS-SZ-1 F 008 C 002 Gibbs et al. 2011 Body E Red Earthenware olive jar 
 
935 80009 BS-SZ-1 F 008 C 007 Gibbs et al. 2011 Body E Red Earthenware olive jar 
 
936 80012 BS-SZ-1 F 008 C 007 Gibbs et al. 2011 Body E Red Earthenware olive jar 
 
937 80013 BS-SZ-1 F 008 C 007 Gibbs et al. 2011 Body E Red Earthenware olive jar 
 
938 80014 BS-SZ-1 F 008 C 007 Gibbs et al. 2011 Body E Red Earthenware olive jar 
 
939 130002 BS-SZ-1 F 013 C 002 Gibbs et al. 2011 Rim E Plain Tin-enamelled Ware plato 
 
940 130001 BS-SZ-1 F 013 C 001 Gibbs et al. 2011 Body E Green-glazed Ware unidentified TM (I) 
941 120002 BS-SZ-1 F 012 C 002 Gibbs et al. 2011 Rim E Grit-tempered Ware IIb bowl TM (I) 
942 120003 BS-SZ-1 F 012 C 002 Gibbs et al. 2011 Body E Grit-tempered Ware IIb bowl 
 
943 120004 BS-SZ-1 F 012 C 002 Gibbs et al. 2011 Body E Grit-tempered Ware IIb bowl 
 
944 120005 BS-SZ-1 F 012 C 002 Gibbs et al. 2011 Rim E Plain Tin-enamelled Ware plato 
 
945 A014B SB-4-6A 
 
Surface Gibbs et al. 2011 Body E Red Earthenware olive jar TM (I) 
946 A003B BS-SZ-1 
 
Surface Gibbs et al. 2011 Body E Red Earthenware olive jar 
 
947 A-158 BB-4-4 
 
Surface Green 1971 
 
E Blackware storage 
 
948 A-534 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
949 A-636 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
950 A-642 BB-4-4 
 
0-10cm Green 1971 Body E Coarse Utility Ware olive jar 
 
951 A-244 BB-4-4 
 
0-10cm Green 1971 Body E Green-glazed Ware unidentified 
 
952 A-73 BB-4-4 
 
Surface Green 1971 Body E Grit-tempered Ware bowl 
 
953 A-458 BB-4-4 
 
0-10cm Green 1971 
 
E Coarse Utility Ware olive jar 
 
954 A-570 BB-4-4 
 
0-10cm Green 1971 Body E Coarse Utility Ware olive jar 
 
955 A-639 BB-4-4 
 
0-10cm Green 1971 Body E Coarse Utility Ware olive jar 
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956 A-173 BB-4-4 
 
Surface Green 1971 Body E Coarse Utility Ware olive jar 
 
957 A-616 BB-4-4 
 
0-10cm Green 1971 Body E Coarse Utility Ware olive jar 
 
958 A-157 BB-4-4 
 
Surface Green 1971 Body E Plain Tin-enamelled Ware unidentified 
 
959 A-38 BB-4-4 
 
Surface Green 1971 
 
E Red Earthenware olive jar 
 
960 A-163 BB-4-4 
 
Surface Green 1971 Body E Coarse Utility Ware olive jar 
 
961 A-180 BB-4-4 
 
Surface Green 1971 Body E Red Earthenware olive jar 
 
962 A-393 BB-4-4 
 
0-15cm Green 1971 
 
E Red Earthenware olive jar 
 
963 A-581 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
964 A-589 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
965 A-590 BB-4-4 
 
0-10cm Green 1971 Body E Red Earthenware olive jar 
 
966 A-611 or 612 BB-4-4 
 
0-10cm Green 1971 Body E Coarse Utility Ware olive jar 
 
967 A-3 BS-SZ-1 
 
Surface Allen 1970 
 
E Red Earthenware olive jar 
 968 A-6 BS-SZ-1 
 
Surface Allen 1970 
 
E Red Earthenware olive jar 
 
969 A-8 BS-SZ-1 
 
Surface Allen 1970 
 
E Red Earthenware olive jar 
 
970 A-9 BS-SZ-1 
 
Surface Allen 1970 
 
E Red Earthenware olive jar 
 
971 A-46 BS-SZ-1 
 
Surface Allen 1970 
 
E Red Earthenware olive jar 
 
972 A-50 BS-SZ-1 
 
Surface Allen 1970 
 
E Red Earthenware olive jar 
 
973 A-63 BS-SZ-1 
 
Surface Allen 1970 Handle E Coarse Utility Ware olive jar 
 
974 A-67 BS-SZ-1 
 
Surface Allen 1970 
 
E Coarse Utility Ware olive jar 
 
975 A-71 BS-SZ-1 
 
Surface Allen 1970 
 
E Coarse Utility Ware olive jar 
 
976 A-72 BS-SZ-1 
 
Surface Allen 1970 Rim E Green-glazed Ware bowl 
 
977 A-73 BS-SZ-1 
 
Surface Allen 1970 
 
E Red-slipped Ware unidentified 
 
978 A-75 BS-SZ-1 
 
Surface Allen 1970 
 
E Green-glazed Ware unidentified 
 
979 A-78 BS-SZ-1 
 
Surface Allen 1970 
 
E Red Earthenware olive jar 
 
980 A-79 BS-SZ-1 
 
Surface Allen 1970 Base E Blackware unidentified 
 
981 A-89 BS-SZ-1 TP D1 Layer 1 Allen 1970 
 
E Red Earthenware olive jar 
 
982 A-90 BS-SZ-1 TP D2 Layer 2 Allen 1970 
 
E Red Earthenware olive jar 
 
983 A-91 BS-SZ-1 TP D2 Layer 2 Allen 1970 
 
E Red Earthenware olive jar 
 
984 A-92 BS-SZ-1 TP D2 Layer 2 Allen 1970 
 
E Red Earthenware olive jar 
 
985 A-93 BS-SZ-1 TP D2 Layer 2 Allen 1970 
 
E Red Earthenware olive jar 
 
986 A-94 BS-SZ-1 TP D2 Layer 2 Allen 1970 
 
E Red Earthenware olive jar 
 
987 A-101 BS-SZ-1 TP F1 Layer 1 Allen 1970 
 
E Plain Tin-enamelled Ware unidentified 
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988 A-102 BS-SZ-1 TP F1 Layer 1 Allen 1970 
 
E Plain Tin-enamelled Ware unidentified 
 
989 A-103 BS-SZ-1 TP F1 Layer 1 Allen 1970 
 
E Plain Tin-enamelled Ware unidentified 
 
990 A-106 BS-SZ-1 TP F2 Layer 2 Allen 1970 Base E Fine Tanware storage 
 
991 A-115 BS-SZ-1 TP M1 Layer 1 Allen 1970 
 
E Coarse Utility Ware olive jar 
 
992 A-118 BS-SZ-1 
 
Surface Green 1971 
 
E Plain Tin-enamelled Ware unidentified 
 
993 A-119 BS-SZ-1 
 
Surface Green 1971 
 
E Plain Tin-enamelled Ware unidentified 
 
994 A-132 BS-SZ-1 
 
Surface Green 1970 
 
E Red Earthenware olive jar 
 
 
*CDB# = ceramic database number. 
**TM = throwing marks, I = interior, E = exterior. 
†E = earthenware, S = stoneware. 
‡ F = feature, T = trench, TP = test pit. 
†† not colonial Spanish sherd, included here only because it is ceramic and was recovered during investigations. 
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Table 36b. Ceramic Database (CDB) continued. 
CDB
# 
Colour 
Rim/Base 
Diameter 
(mm) 
Rim 
Profile 
Weight 
(g) 
Max. 
T** 
(mm) 
Min.
T** 
(mm) 
Av. 
T** 
(mm) 
STE* STI* 
ST 
ColE* 
ST 
ColI* 
ST 
CovE* 
ST 
CovI* 
Comments 
1 10YR 8/3 
  
59.7 
  
11 
      
slight reduction bands in 
cross section 
2 5YR 6/6 
  
12.4 10 9.75 
       
northwest post hole of leaf 
shelter 
3 
7.5YR 
6/1, 5YR 
6/4 
 
simple, 
convex, 
everted 
7.4 
  
8 Slip 
 
Red 
 
0-25% 
 
lip ~9.5 mm thick; not 
enough of rim left for diame-
ter estimate 
4 
5YR 7/8, 
2.5Y 6/1   
8.9 
  
8.75 
       
5 
2.5YR 
6/6   
47.9 
  
11.3 
       
6 5YR 6/8 
  
38.9 10.75 10 
        
7 
2.5YR 
6/8   
6.8 
  
4 Impressed 
   
0-25% 
 
impression present 
8 
7.5YR 
6/6   
6.3 5.5 5 
       
blackened on both sides 
(burnt?) 
9 10YR 5/3 
  
9.7 
  
5 
      
2 fragments; 409: 3.8g, 5mm 
thick; 410: 5.9g, 5mm thick 
10 5YR 6/6 
  
12.2 11 10 
       
two fragments 
11 
7.5YR 
6/4   
22.6 12 8 
        
12 
2.5YR 
6/6   
11.5 
  
10 
      
possibly higher fired 
13 
2.5YR 
6/6   
7.8 9.2 6.76 
       
possibly higher fired 
14 
2.5YR 
5/8, 
7.5YR 
6/6 
  
3.6 
  
6 
       
15 
2.5YR 
6/8   
3.7 
  
8.25 Glaze 
 
Dark 
green  
100% 
  
16 
2.5YR 
6/8   
4.3 
  
5.3 
      
two fragments 
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CDB
# 
Colour 
Rim/Base 
Diameter 
(mm) 
Rim 
Profile 
Weight 
(g) 
Max.
T 
(mm) 
Min.
T 
(mm) 
Av. T 
(mm) 
ST E ST I 
ST 
ColE 
ST 
ColI 
ST 
CovE 
ST 
CovI 
Comments 
17 
7.5YR 
6/1, 5YR 
6/4 
  
8.3 6 4.4 
       
rill marks 
18 
2.5YR 
6/6,10YR 
4/1 
  
3.9 5.75 5.15 
        
19 5YR 6/6 
  
9.7 7.75 7.25 
 
Slip 
 
Black 
 
0-25% 
  
20 
7.5YR 
8/4   
26.7 
  
7 
      
transcribed from artefact list: 
"found in fire built by work-
men under large tree" 
21 
2.5YR 
6/6   
32.5 10.3 8 
 
Glaze Glaze 
Dark 
green 
Dark 
green 
100% 100% 
 
22 
2.5YR 
6/6   
7.1 7.8 7 
  
Glaze 
 
Dark 
green  
100% 
 
23 5YR 6/8 
  
7.3 
  
8.25 
 
Glaze 
 
Dark 
green  
100% 
 
24 
2.5YR 
5/6   
33 8 6.6 
 
Glaze and 
groove 
Glaze 
Light 
green
-
grey-
ish 
Light 
green
-
grey-
ish 
100% 100% 
two fragments; 77: 6.4g, 5.25 
mm thick; 48: 26.6g 
25 
2.5YR 
5/6 
230 
simple, 
slightly 
con-
cave, 
ex-
tremely 
everted 
18 
  
7 Glaze Glaze 
Light 
green
-
grey-
ish 
Light 
green
-
grey-
ish 
100% 100% 
two fragments; lip ~4.5 mm 
thick; ~8.75% of original left 
26 5YR 6/8 200 
simple, 
slightly 
con-
cave, 
ex-
tremely 
everted 
45 
  
7.75 Glaze 
 
Dark 
green  
100% 
 
traces of glaze; lip ~ 10.5 
mm thick; ~12.5% of original 
left; mouth ~140-146 mm in 
diameter 
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CDB
# 
Colour 
Rim/Base 
Diameter 
(mm) 
Rim 
Profile 
Weight 
(g) 
Max.
T 
(mm) 
Min.
T 
(mm) 
Av. T 
(mm) 
ST E ST I 
ST 
ColE 
ST 
ColI 
ST 
CovE 
ST 
CovI 
Comments 
27 
2.5YR 
6/8   
3.1 7.6 6.5 
 
Glaze Glaze 
Light 
green
-
grey-
ish 
Light 
green
-
grey-
ish 
100% 100% 
 
28 
2.5YR 
6/6   
7.2 
  
7.5 Glaze Glaze 
Light 
green
-
grey-
ish 
Light 
green
-
grey-
ish 
100% 100% 
does not match the descrip-
tion in records 
29 5YR 6/6 
  
6.8 8.75 7.5 
 
Glaze Glaze 
Light 
green
-
grey-
ish 
Light 
green
-
grey-
ish 
100% 100% 
 
30 5YR 6/8 
  
9.7 5.85 5.7 
 
Glaze 
Glaze 
and slip 
Dark 
green 
Light 
green
-
grey-
ish 
100% 100% four fragments 
31 
2.5YR 
6/8   
18.7 7 5.25 
        
32 
2.5YR 
6/8 
170 
 
67.8 
  
11.7 
 
Glaze 
 
Dark 
brown  
100% 
wall is 11.7 mm thick; base is 
9.6 mm thick; ~18.5% of 
original left 
33 
   
15.1 
          
34 5YR 6/6 
  
9.2 
  
10.25 
       
35 
7.5YR 
7/4   
13.7 10.5 9.25 
 
Slip Glaze 
Brow
nish-
grey 
Dark 
green 
100% 100% 
not enough base for diameter 
measurement 
36 
   
4.9 
  
3 Glaze Glaze White White 100% 100% two fragments; glaze crazed 
37 
2.5YR 
6/6,2.5Y 
4/1 
  
7.3 
  
11 Glaze Slip 
Dark 
brown 
Grey 100% 100% 
kept with Kaschko's finds but 
no record in Kaschko's draft 
report or artefact field cata-
logue of this sherd 
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# 
Colour 
Rim/Base 
Diameter 
(mm) 
Rim 
Profile 
Weight 
(g) 
Max.
T 
(mm) 
Min.
T 
(mm) 
Av. T 
(mm) 
ST E ST I 
ST 
ColE 
ST 
ColI 
ST 
CovE 
ST 
CovI 
Comments 
38 
2.5YR 
6/6,2.5Y 
4/1 
  
17.4 
  
10.3 Glaze Slip 
Brow
n 
Grey 100% 100% 
exterior glaze traces only and 
badly worn; interior slip has 
lighter grey splotches 
39 
2.5YR 
6/6,2.5Y 
4/1 
  
37.6 9.75 9.5 
 
Glaze Slip 
Brow
n 
Grey 100% 100% 
interior slip has lighter grey 
splotches 
40 
2.5YR 
6/6,2.5Y 
4/1 
  
11.4 
  
8.75 Glaze Slip 
Brow
n 
Grey 100% 100% 
glaze on ext trace only; inte-
rior slip has lighter grey 
splotches 
41 
2.5YR 
6/6,2.5Y 
4/1 
400 
 
154.9 
  
16.3 
 
Slip 
 
Grey 
 
100% 
finger marks on interior; Base 
~16.3 mm thick 
 
 
42 
2.5YR 
6/6,2.5Y 
4/1 
  
140.3 12 11.5 
 
Glaze Slip 
Brow
nish-
grey 
Grey 100% 100% 
exterior glaze traces only; 
interior slip has lighter grey 
splotches 
43 
2.5YR 
6/6,2.5Y 
4/1 
  
117.2 16 13 
 
Slip Slip Grey Grey 0-25% 100% 
interior slip has lighter grey 
splotches 
44 
2.5YR 
6/6,2.5Y 
4/1 
  
237 
  
12.5 Slip Slip Grey Grey 0-25% 100% 
 
45 
2.5YR 
6/6,2.5Y 
4/1 
  
32.6 13 10.25 
  
Slip 
 
Grey 
 
100% 
 
46 
2.5YR 
6/6,2.5Y 
4/1 
  
31.3 12.86 12 
 
Glaze Slip 
Brow
n 
Grey 100% 100% trace of glaze only 
47 
2.5YR 
6/6,2.5Y 
4/1 
  
34 13.5 13 
 
Glaze Slip 
Brow
n 
Grey 100% 100% 
trace of glaze on exterior; 
interior slip has lighter grey 
splotches 
48 5YR 7/6 
  
26.6 11 10 
       
kept with Kaschko's finds but 
no record in Kaschko's draft 
report or artefact field cata-
logue of this sherd 
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CDB
# 
Colour 
Rim/Base 
Diameter 
(mm) 
Rim 
Profile 
Weight 
(g) 
Max.
T 
(mm) 
Min.
T 
(mm) 
Av. T 
(mm) 
ST E ST I 
ST 
ColE 
ST 
ColI 
ST 
CovE 
ST 
CovI 
Comments 
49 5YR 6/8 
  
44 
  
11.15 
      
kept with Kaschko's finds but 
no record in Kaschko's draft 
report or artefact field cata-
logue of this sherd 
50 
2.5YR 
6/6   
43.8 
  
11.85 
      
kept with Kaschko's finds but 
no record in Kaschko's draft 
report or artefact field cata-
logue of this sherd 
51 5YR 7/8 
  
7.3 10.5 10 
 
Glaze 
 
Green 
 
100% 
 
kept with Kaschko's finds but 
no record in Kaschko's draft 
report or artefact field cata-
logue of this sherd; glaze 
traces 
52 
2.5YR 
6/8   
13.2 
  
8 
      
possibly higher fired 
53 
7.5YR 
8/4   
102.9 13 12 
       
reduction bands in cross-
section 
54 
7.5YR 
8/4   
30.7 10 9.5 
        
55 
2.5YR 
6/8   
12.6 10.25 9.75 
       
possibly higher fired 
56 
2.5YR 
6/8   
20.5 10.75 10 
 
Glaze Slip 
Dark 
green  
100% 100% possibly higher fired 
57 5YR 7/6 
  
9.4 9.5 6.25 7 
      
reduction bands in cross-
section 
58 
2.5YR 
7/8   
1.2 6.15 4 
 
Slip Glaze 
 
Dark 
green 
100% 100% 
 
59 
2.5YR 
7/8   
1.9 6 5.15 
 
Slip Glaze 
 
Dark 
green 
100% 100% 
 
60 5YR 7/6 
  
13.4 
  
10 
       
61 5YR 7/4 
  
31.1 12 10.5 
       
possibly higher fired 
62 
2.5YR 
5/6   
4.1 8 7.25 
 
Glaze and 
groove 
Glaze 
Light 
green
-
grey-
ish 
Light 
green
-
grey-
ish 
100% 
50-
75%  
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CDB
# 
Colour 
Rim/Base 
Diameter 
(mm) 
Rim 
Profile 
Weight 
(g) 
Max.
T 
(mm) 
Min.
T 
(mm) 
Av. T 
(mm) 
ST E ST I 
ST 
ColE 
ST 
ColI 
ST 
CovE 
ST 
CovI 
Comments 
63 
2.5YR 
5/8   
3.2 
         
crushed 
64 5YR 7/6 
  
4.2 
  
8.75 
       
65 5YR 7/6 
  
10.4 
  
9.5 
      
possibly higher fired 
66 
2.5YR 
6/6   
147.3 16.25 13.8 
       
possibly higher fired 
67 
5YR7/8, 
2.5YR 
7/6 
  
11.1 
  
7.75 
       
68 5YR 7/6 
  
6.7 
  
9.5 
      
two fragments 
69 
2.5YR 
6/6   
55.2 14.5 14 
       
possibly higher fired 
70 5YR 7/6 
  
15.5 10.6 9 
 
Glaze 
 
Green 
 
75-
100%   
71 
7.5YR 
8/4   
40.6 
  
9 
      
four fragments 
72 
7.5YR 
7/4   
23 
  
11.5 
       
73 5YR 6/6 
  
7.3 
  
9 
       
74 5YR 7/6 
  
5.4 
  
16.5 
       
75 5YR 7/6 
  
3.1 
  
6.75 Glaze Glaze 
Light 
green
-
grey-
ish 
Light 
green
-
grey-
ish 
75-
100% 
50-
75%  
76 5YR 7/8 
  
39.1 11.75 9.25 9.5 
       
77 5YR 7/6 
  
29.2 
  
9.25 
      
two fragments 
78 
7.5YR 
8/4   
2.5 
         
crushed 
79 5YR 7/6 
  
10.5 9.5 9 
        
80 5YR 6/6 
  
27.3 13 9 
        
81 5YR 6/8 
  
18.1 10.5 8.3 
       
burnt 
82 
2.5YR 
6/8   
14.4 
  
10 
      
possibly higher fired; burnt 
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CDB
# 
Colour 
Rim/Base 
Diameter 
(mm) 
Rim 
Profile 
Weight 
(g) 
Max.
T 
(mm) 
Min.
T 
(mm) 
Av. T 
(mm) 
ST E ST I 
ST 
ColE 
ST 
ColI 
ST 
CovE 
ST 
CovI 
Comments 
83 5YR 6/8 
  
3.8 
  
10.25 
       
84 5YR 6/6 
  
8.7 8 7.25 
        
85 10YR 8/4 
  
40.7 9.75 9.5 
        
86 5YR 6/6 
  
78.7 12.75 12.5 
        
87 5YR 7/6 
  
4.2 
  
7.2 
      
crushed 
88 10YR 8/4 
  
50.7 
  
9 
      
possible shoulder sherd 
89 10YR 8/4 
  
32.5 
  
7.75 
      
two fragments 
90 
7.5YR 
8/4   
6.7 
  
9 
       
91 
7.5YR 
8/4   
50.4 
  
9 
       
92 10YR 8/4 
  
25.2 
  
9 
       
93 
7.5YR 
8/4   
8 
  
8.5 
      
reduction bands in cross-
section 
94 
7.5YR 
8/4   
61.2 9 7.5 
  
Glaze 
 
Yel-
low-
green 
 
100% 
glaze crazed; two fragments 
-smaller fragment as above 
but almost no glaze on interi-
or and no slip on exterior; 
flourescence 
95 
   
31.8 
  
10 Glaze 
 
Green 
 
75-
100%  
trace of glaze 
96 
   
31.1 
  
10 
       
97 
   
15.6 
  
8.5 
       
98 
   
23.9 
  
8 
       
99 
7.5YR 
8/4   
21.3 
  
10 
      
flourescence 
100 
   
40.2 
  
11 
       
101 
   
15.8 
  
10 
       
102 
   
48.4 
  
9.5 
       
103 5YR 6/8 
  
30.5 
  
9 
       
104 
   
31.1 
  
9 
       
105 
   
46 
  
9 
       
106 
   
51.3 
  
12 
      
flourescence 
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CDB
# 
Colour 
Rim/Base 
Diameter 
(mm) 
Rim 
Profile 
Weight 
(g) 
Max.
T 
(mm) 
Min.
T 
(mm) 
Av. T 
(mm) 
ST E ST I 
ST 
ColE 
ST 
ColI 
ST 
CovE 
ST 
CovI 
Comments 
107 
   
46.7 
  
9 
       
108 
   
54.9 
  
10 
       
109 
   
90.3 
  
12 
       
110 
   
53.8 
  
10 
       
111 
   
35.7 
  
8.5 
       
112 
   
32.6 
  
9 
       
113 10YR 8/3 
  
48.7 
  
10 
      
flourescence 
114 
   
42.2 
  
9 
      
flourescence 
115 
   
21.4 
  
8.5 
       
               
116 
2.5YR 
6/1   
108.5 
  
15 
 
Slip 
 
Grey 
 
100% 
exterior fabric colour: 2.5YR 
4/1 
117 
   
32.2 
  
11 Slip 
 
Red 
 
75-
100%  
possibly trace of slip 
118 
   
10.3 
  
9 
       
119 
   
19.3 
  
10 Glaze 
 
Green 
 
50-
75%  
trace of glaze 
120 5YR 6/6 
  
20.5 
  
9 
       
121 
   
19 
  
12 Glaze 
 
Green 
 
75-
100%  
trace of glaze 
122 
   
26.6 
  
7 
       
123 
   
10.2 
  
9 
       
124 
   
11.9 
  
7 
       
125 
7.5YR 
6/4   
36.3 
  
9 
       
126 
   
13.4 
  
4.5 
       
127 5YR 5/6 
  
21.5 
  
4 
       
128 
   
23.6 8 
 
6 Glaze 
 
Green 
 
0-25% 
 
trace of glaze 
129 
   
45.1 
  
10 
       
130 
 
116 ribbed 41.9 
  
5 
      
~25% of original rim, out lip 
diameter 125mm 
131 
   
15.5 
  
5 
       
132 
   
20.4 
  
4 
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CDB
# 
Colour 
Rim/Base 
Diameter 
(mm) 
Rim 
Profile 
Weight 
(g) 
Max.
T 
(mm) 
Min.
T 
(mm) 
Av. T 
(mm) 
ST E ST I 
ST 
ColE 
ST 
ColI 
ST 
CovE 
ST 
CovI 
Comments 
133 5YR 6/6 140 
 
63.2 
  
12 
      
~11% of original base; exte-
rior colour: 7.5YR 6/4 
134 
   
45.9 
  
9 
       
135 
   
33.8 
  
10 
       
136 
   
55.3 
  
10 
       
137 
   
54.1 
  
9 
       
138 
   
23.9 
  
9 
       
139 
   
67.6 
  
11 Glaze 
 
Green 
 
75-
100%  
trace of glaze 
140 
   
40.7 
  
9 
       
141 5YR 5/6 
  
31.9 
  
8 
       
142 
   
34.6 
  
10 
       
143 
   
66.8 
  
10 Glaze 
 
Green 
 
50-
75%  
trace of glaze 
144 
   
60.7 
  
11 
       
145 
   
23.2 10 7 8 
       
146 
   
81.2 
  
10 
       
147 
   
18 
  
8.5 
       
148 
   
27.7 
  
6 
       
149 
   
14.9 
  
6.5 
       
150 
   
59 
  
10 
       
151 
   
48.4 
  
8 
       
152 5YR 5/6 
  
59.2 
  
7 
       
153 
   
10.2 
  
8 
       
154 
   
12.3 
  
10 
       
155 
7.5YR 
7/4   
71.2 
  
5 
       
156 
   
159.5 
 
10 12 
      
possibly from near shoulder 
of vessel 
157 
      
7 
      
sighted only one sherd with 
"New Hebrides" written on it 
158 
             
not sighted 
159 
      
8 
       
160 5YR 5/4 
     
11 
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CDB
# 
Colour 
Rim/Base 
Diameter 
(mm) 
Rim 
Profile 
Weight 
(g) 
Max.
T 
(mm) 
Min.
T 
(mm) 
Av. T 
(mm) 
ST E ST I 
ST 
ColE 
ST 
ColI 
ST 
CovE 
ST 
CovI 
Comments 
161 
      
11 
       
162 
      
10 
       
163 
      
11.5 
       
164 
      
8.5 
       
165 
      
10 
       
166 
      
12 
       
167 
      
11 
       
168 5YR 7/4 
     
11.5 
       
169 
      
10.5 
      
possibly from upper shoulder 
area of vessel; burnt 
170 
      
10.5 
       
171 5YR 6/6 
     
11.5 
       
172 
      
9 
       
173 
      
10.5 
       
174 
      
10 
       
175 
      
7.5 
       
176 
      
11 
       
177 
      
13 
       
178 
      
7 
       
179 
      
9.5 
       
180 
      
6 
       
181 
      
11 
       
182 
      
9.5 
       
183 
      
9 
       
184 
      
8 
      
burnt 
185 
      
8.5 
       
186 
      
13 
       
187 5YR 7/6 
     
10 
       
188 
 
75 
triangu-
lar  
9 8 
       
~25% of original rim left 
189 5YR 6/3 125 
    
10 
      
~7.5% of original base 
190 
             
not sighted; two grooves on 
exterior 
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CDB
# 
Colour 
Rim/Base 
Diameter 
(mm) 
Rim 
Profile 
Weight 
(g) 
Max.
T 
(mm) 
Min.
T 
(mm) 
Av. T 
(mm) 
ST E ST I 
ST 
ColE 
ST 
ColI 
ST 
CovE 
ST 
CovI 
Comments 
191 5YR 6/4 
     
8 Glaze Glaze 
Dark 
green 
Dark 
green 
0-25% 
75-
100% 
notch on 40; glaze colour: 
5YR 5-4/4 
192 5YR 7/1 
     
7.5 Glaze Glaze 
Light 
green
-
grey-
ish 
Light 
green
-
grey-
ish 
100% 100% 
 
193 
      
12 
Glaze and 
groove 
Slip 
Dark 
green 
Grey 
75-
100% 
100% 
three parallel grooves above 
the handle and one groove 
about neck; salt glazed 
196 
2.5YR 
6/8   
47.1 9.75 7.75 
       
"PHILIP" scratched on interi-
or surface 
198 10YR 6/4 
  
11.9 
  
11 
       
               
199 
2.5YR 
6/6   
2.7 
  
5 Glaze Glaze 
Dark 
green 
Dark 
green 
50-
75% 
100% 
 
200 
2.5YR 
6/8  
simple, 
slightly 
con-
cave, 
ex-
tremely 
everted 
10.3 
  
4.75 Glaze Glaze 
Light 
green
-
grey-
ish 
Light 
green
-
grey-
ish 
100% 100% 
lip ~4.50 mm thick; ~2.5% of 
original left; ; not enough of 
rim left for diameter estimate 
201 5YR 6/6 
  
6.9 
  
7 Glaze Glaze 
Light 
green
-
grey-
ish 
Light 
green
-
grey-
ish 
100% 100% 
 
202 
2.5YR 
6/8   
6.6 
  
6 Glaze Glaze 
Light 
green
-
grey-
ish 
Light 
green
-
grey-
ish 
100% 100% 
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CDB
# 
Colour 
Rim/Base 
Diameter 
(mm) 
Rim 
Profile 
Weight 
(g) 
Max.
T 
(mm) 
Min.
T 
(mm) 
Av. T 
(mm) 
ST E ST I 
ST 
ColE 
ST 
ColI 
ST 
CovE 
ST 
CovI 
Comments 
203 5YR 6/8 
  
12.4 8 5.75 
 
Glaze Glaze 
Light 
green
-
grey-
ish 
Light 
green
-
grey-
ish 
100% 100% 
 
204 
2.5YR 
6/6 
220 
simple, 
slightly 
con-
cave, 
ex-
tremely 
everted 
21.1 
  
7 Glaze Glaze 
Light 
green
-
grey-
ish 
Light 
green
-
grey-
ish 
100% 100% 
decoration along rim; lip 
~4.75 mm thick; ~11% of 
original left 
205 5YR 5/6 
  
10 10.5 7.7 
        
206 5YR 6/6 100 
simple, 
slightly 
con-
cave, 
everted 
5.1 6 
 
4.4 Glaze Glaze 
Light 
green
-
grey-
ish 
Light 
green
-
grey-
ish 
100% 100% 
 
207 5YR 6/6 
 
simple, 
slightly 
con-
cave, 
ex-
tremely 
everted 
6.3 6 5 
 
Glaze 
 
Light 
green
-
grey-
ish 
 
0-25% 
  
208 
2.5YR 
5/6  
simple, 
slightly 
con-
cave, 
ex-
tremely 
everted 
2 
  
5.25 Glaze Glaze 
Light 
green
-
grey-
ish 
Light 
green
-
grey-
ish 
100% 
50-
75% 
not enough of rim left for 
diameter estimate 
               
               
               
Appendix A: Graciosa Bay and Pamua Collections 
349 
CDB
# 
Colour 
Rim/Base 
Diameter 
(mm) 
Rim 
Profile 
Weight 
(g) 
Max.
T 
(mm) 
Min.
T 
(mm) 
Av. T 
(mm) 
ST E ST I 
ST 
ColE 
ST 
ColI 
ST 
CovE 
ST 
CovI 
Comments 
209 5YR 6/8 
  
12.2 7.5 5.75 
 
Glaze Glaze 
Light 
green
-
grey-
ish 
Light 
green
-
grey-
ish 
100% 100% two fragments 
210 5YR 6/6 
  
8 10.4 9.25 
 
Glaze Glaze 
Light 
green
-
grey-
ish 
Light 
green
-
grey-
ish 
75-
100% 
75-
100%  
211 
2.5YR 
6/8   
11.8 10.8 9 
 
Glaze Glaze 
Light 
green
-
grey-
ish 
Light 
green
-
grey-
ish 
75-
100% 
100% 
 
212 5YR 5/8 
  
4.7 
  
7.25 Glaze Glaze 
Light 
green
-
grey-
ish 
Light 
green
-
grey-
ish 
100% 100% 
 
213 
2.5YR 
6/8 
140 
simple, 
con-
cave, 
everted 
10.8 
  
7 
 
Slip 
 
Red 
 
0-25% ~15% of original left 
214 
2.5YR 
6/6   
4 5.6 4.4 
 
Indentation 
   
0-25% 
 
indentations about one end 
(3 indents); possible handle 
(?); joins 227 
215 
2.5YR 
6/6 
60 
semitria
ngular 
31.2 
         
~18.75% of original left 
216 
2.5YR 
6/8   
13.6 7.2 
 
4 Impressed 
   
50-
75%  
impressed decoration; 
weathered 
217 
7.5YR 
6/6 
100 ribbed 32.8 
  
4.2 
      
lip ~8.70 mm thick, ~22.5% 
left of original; rib widths from 
top: 11, 10, 10 mm; inner lip 
diameter = 100 mm, outer lip 
diameter = 117 mm 
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CDB
# 
Colour 
Rim/Base 
Diameter 
(mm) 
Rim 
Profile 
Weight 
(g) 
Max.
T 
(mm) 
Min.
T 
(mm) 
Av. T 
(mm) 
ST E ST I 
ST 
ColE 
ST 
ColI 
ST 
CovE 
ST 
CovI 
Comments 
218 
7.5YR 
7/6 
100 ribbed 14.1 
  
4.4 
      
lip ~7.53mm thick, ~15% of 
original left; ribb widths from 
top to bottom: 7, 8, 9 mm; 
inner lip diameter = 100 mm, 
outer lip diameter = 115 mm 
219 
2.5YR 
6/6 
120 
 
33.9 
  
9 
      
9 mm base thickness; ~15% 
of original left 
220 
2.5YR 
6/6   
13.8 
  
7.2 
      
possible handle (?);  joins 
136 
221 5YR 7/6 70 
semitria
ngular 
28.7 
         
~18.5% of original left 
222 5YR 7/6 
  
9.8 
  
8.75 Glaze 
 
Green 
 
25-
50%  
trace of glaze 
               
223 
2.5YR 
6/8   
4.9 
  
7.25 
       
224 
7.5YR 
7/6   
45.1 10.75 6 
       
scraping on interior; exterior 
of base ring mark present 
225 
2.5YR 
6/6,10YR 
4/1 
  
4.1 
  
5.25 
       
226 10YR 6/3 
  
9.1 
  
6 
       
227 10YR 5/2 140 
simple, 
convex, 
everted 
21.9 
  
7 
      
lip ~8.5 mm thick; ~7.5% of 
original left 
228 5YR 6/4 
 
simple, 
convex, 
everted 
7.4 
  
7 
      
lip ~ 9.0 mm thick; not 
enough of rim left for diame-
ter estimate 
229 10YR 8/4 
  
13 
  
9.25 
       
230 
7.5YR 
6/6 
55 
triangu-
lar 
16.2 
   
Slip 
 
Black 
 
25-
50%  
~12.5% of original left 
231 5YR 6/6 
  
13.6 6.5 5.5 
 
Slip and 
grooves  
Black 
 
75-
100%  
two parallel grooves about 
exterior 
232 5YR 6/6 
  
17 7.25 6.25 
 
Slip and 
grooves  
Black 
 
75-
100%  
one groove (exterior) 
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CDB
# 
Colour 
Rim/Base 
Diameter 
(mm) 
Rim 
Profile 
Weight 
(g) 
Max.
T 
(mm) 
Min.
T 
(mm) 
Av. T 
(mm) 
ST E ST I 
ST 
ColE 
ST 
ColI 
ST 
CovE 
ST 
CovI 
Comments 
233 5YR 6/6 
  
9.4 8.9 7.25 
 
Slip and 
grooves  
Black 
 
75-
100%  
two parallel grooves (exteri-
or) 
234 
7.5YR 
6/4   
10.8 6.25 4.5 
 
Slip and 
grooves  
Black 
 
0-25% 
 
two parallel grooves (exteri-
or); trace of glaze only 
235 
7.5YR 
6/6   
16.7 7.75 
 
6.25 
Slip and 
grooves  
Black 
 
0-25% 
 
one grooves in corner (exte-
rior); trace of glaze only 
236 5YR 6/6 
  
4.9 
  
5.5 Slip 
 
Black 
 
75-
100%   
237 5YR 6/6 
  
9.3 
  
5.5 Slip 
 
Black 
 
75-
100%   
238 5YR 6/6 
  
8.5 
  
5.5 Slip 
 
Black 
 
75-
100%   
239 
7.5YR 
6/6   
3.2 
  
4.25 Slip 
 
Black 
 
75-
100%   
240 
   
0.8 
   
Slip 
 
Black 
 
100% 
  
241 
7.5YR 
6/6   
2 
  
6.25 Slip 
 
Black 
 
100% 
  
242 
7.5YR 
6/6   
2.3 
  
5 Slip 
 
Black 
 
100% 
  
243 
7.5YR 
6/6   
1.7 
  
5.75 Slip 
 
Black 
 
100% 
  
244 
   
1.3 
  
4 Slip 
 
Black 
 
50-
75%   
245 
7.5YR 
6/6   
3.7 
  
4 Slip 
 
Black 
 
0-25% 
  
246 
7.5YR 
6/4   
9.9 6 5.75 
 
Slip 
 
Black 
 
0-25% 
 
trace of glaze only 
247 
2.5YR 
6/6   
1.8 
  
3.74 Impressed 
   
100% 
 
exterior impressions 
248 
2.5YR 
6/6   
0.3 
  
3.2 
       
249 5YR 6/6 
  
7.7 
  
11.3 
       
250 5YR 6/8 
  
6.5 
  
9.75 
      
northwest post hole of leaf 
shelter 
251 5YR 6/6 
  
8.3 
  
9 
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CDB
# 
Colour 
Rim/Base 
Diameter 
(mm) 
Rim 
Profile 
Weight 
(g) 
Max.
T 
(mm) 
Min.
T 
(mm) 
Av. T 
(mm) 
ST E ST I 
ST 
ColE 
ST 
ColI 
ST 
CovE 
ST 
CovI 
Comments 
252 10YR 5/2 
 
com-
posite, 
lower 
portion 
straight 
sided 
upright, 
upper 
portion 
straight 
sided 
ex-
tremely 
everted 
17 
  
8.25 
 
Slip 
 
Red 
 
75-
100% 
mouth ~ 180 mm in diameter; 
~6.25% of original left 
253 10YR 8/3 
  
67 13 12 
       
slight reduction bands in 
cross section; flourescence 
254 5YR 7/6 
  
9.6 
  
8.75 Slip 
 
Cream 
 
100% 
  
255 5YR 7/6 
  
3.8 
  
7.65 Slip 
 
Cream 
 
100% 
  
256 5YR 7/6 
  
3.5 
  
6.5 Slip 
 
Cream 
 
100% 
  
257 5YR 6/8 
  
11.3 
  
8.9 Glaze Glaze 
Light 
green
-
grey-
ish 
Light 
green
-
grey-
ish 
25-
50% 
0-25% two fragments 
258 5YR 6/8 
  
2.4 
  
9.65 Glaze Slip 
Light 
green
-
grey-
ish 
Brow
nish-
grey 
0-25% 100% 
 
259 5YR 6/8 
  
1.5 
  
5.25 Slip Glaze 
Brow
nish-
grey 
Dark 
green 
100% 100% 
 
260 5YR 6/8 
  
13.3 9 7 
       
impression present 
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CDB
# 
Colour 
Rim/Base 
Diameter 
(mm) 
Rim 
Profile 
Weight 
(g) 
Max.
T 
(mm) 
Min.
T 
(mm) 
Av. T 
(mm) 
ST E ST I 
ST 
ColE 
ST 
ColI 
ST 
CovE 
ST 
CovI 
Comments 
261 5YR 6/6 
  
12.3 
  
9.5 
      
northwest post hole of leaf 
shelter; two fragments 
262 5YR 6/8 
  
3.3 
  
8.75 
      
northwest post hole of leaf 
shelter 
263 
2.5YR 
6/6   
3.1 
  
9 
      
northwest post hole of leaf 
shelter 
264 
2.5YR 
6/6   
27.1 
  
13 
       
265 5YR 6/6 
  
12.8 13.75 13.5 
        
266 10R 6/6 
  
2.9 
  
5.6 
       
267 5YR 6/6 
  
13.2 
  
9.5 
      
two fragments; fenceline 
surface collections 
268 5YR 6/8 
  
5.2 
  
7.5 
      
fenceline surface collections 
269 
2.5YR 
6/6   
29.8 
  
8.5 
      
notch out of side 
270 
2.5YR 
6/6   
33.3 
  
10.65 
       
271 
2.5YR 
6/8   
15 
  
8.5 
       
272 5YR 6/8 
  
13.3 
  
10.5 
       
273 
2.5YR 
4/6   
43 
  
10 
       
274 5YR 6/8 
  
18.1 
  
9.15 
       
275 10R 6/6 
  
48.5 
  
11.75 
       
276 
2.5YR 
6/8   
33.2 
  
13 
       
277 
2.5YR 
6/8   
43.4 
  
11 
       
278 5YR 6/8 
  
25.5 
  
12 
       
279 
2.5YR 
6/8   
12.8 
  
6 
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CDB
# 
Colour 
Rim/Base 
Diameter 
(mm) 
Rim 
Profile 
Weight 
(g) 
Max.
T 
(mm) 
Min.
T 
(mm) 
Av. T 
(mm) 
ST E ST I 
ST 
ColE 
ST 
ColI 
ST 
CovE 
ST 
CovI 
Comments 
280 5YR 6/6 100 ribbed 9.1 
         
lip ~7.75 mm thick; ~12.5% 
left of original; ribs from top 
width:~7, 8, 9 mm; inner lip 
diameter = 100 mm, outer lip 
diameter = 115 mm 
281 
7.5YR 
6/6   
4.6 
  
5 
       
282 
7.5YR 
6/1   
11.6 7 6.5 
       
six rill marks on exterior 
283 
2.5YR 
6/6 
100 
 
39.2 
  
9.25 
      
base thickness ~9.5 mm; 
~10% of original left 
284 
2.5YR 
6/6   
12.9 9.6 8.8 
        
285 5YR 6/6 
  
11.7 
  
10.2 
      
possibly higher fired 
286 5YR 6/8 
  
11.7 8.5 8 
        
287 5YR 6/8 
  
3.8 
  
7.5 
       
288 5YR 6/8 
  
5 
  
8 
       
289 
2.5YR 
6/8   
5.2 
  
6.25 
      
two fragments 
290 5YR 5/6 
  
18 
  
8.5 
       
291 5YR 6/8 
  
5.6 
  
9.5 
       
292 
2.5YR 
6/6-8   
70 10 8.3 
 
Glaze 
 
Green 
 
0-25% 
 
traces of glaze; possibly 
higher fired 
293 
5YR 6/6-
8   
40.8 10 8 
        
294 
2.5YR 
6/6-8   
100.2 11 10 
 
Glaze 
 
Green 
 
100% 
 
possibly higher fired 
295 
2.5YR 
6/6-8   
94 12 11 
       
possibly higher fired 
296 
2.5YR 
6/6-8   
242.8 13 10 
       
possibly higher fired 
297 
2.5YR 5-
6/8   
4.4 6 5.5 
 
Glaze Glaze 
Light 
green
grey-
ish 
Light 
green
grey-
ish 
25-
50% 
100% 
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355 
CDB
# 
Colour 
Rim/Base 
Diameter 
(mm) 
Rim 
Profile 
Weight 
(g) 
Max.
T 
(mm) 
Min.
T 
(mm) 
Av. T 
(mm) 
ST E ST I 
ST 
ColE 
ST 
ColI 
ST 
CovE 
ST 
CovI 
Comments 
298 
2.5YR 5-
6/8   
7.5 8 6 
 
Glaze Glaze Grey Grey 100% 100% 
 
299 
2.5YR 
6/6-8   
1.7 
  
10 
       
300 
2.5YR 
6/6-8   
2.1 
         
crushed 
301 
2.5YR 
6/6-8   
1.1 
         
crushed 
302 
2.5YR 
6/6-8   
2.3 
  
7 
       
303 
2.5YR 
6/6-8   
2.8 
  
6.5 
       
304 
2.5YR 
6/6-8   
0.4 
         
crushed 
305 
2.5YR 
6/6-8   
1.6 
  
7.5 
       
306 
2.5YR 
6/6-8   
0.7 
         
crushed 
307 
5YR 6-
7/8   
18.4 10 9.5 
 
Glaze 
 
Green 
 
0-25% 
 
two fragments 
308 
2.5YR 
6/6-8   
30.9 
  
10 
       
309 
5YR 6-
7/8   
17.6 9 8.5 
        
310 
2.5YR 
6/6-8   
7.5 7.5 6.5 
        
311 
2.5YR 
6/6-8   
6.3 
  
7.3 
       
               
312 
2.5YR 
6/6-8   
16.9 
  
8.5 
       
313 
2.5YR 
6/6-8   
16.9 
  
12 
       
314 
5YR 6-
7/8   
28.9 9.5 9 
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356 
CDB
# 
Colour 
Rim/Base 
Diameter 
(mm) 
Rim 
Profile 
Weight 
(g) 
Max.
T 
(mm) 
Min.
T 
(mm) 
Av. T 
(mm) 
ST E ST I 
ST 
ColE 
ST 
ColI 
ST 
CovE 
ST 
CovI 
Comments 
315 
2.5YR 
6/6-8   
25.1 10 9.5 
        
316 
2.5YR 
6/6-8   
4.4 
  
7 
       
317 
5YR 6-
7/8   
15 
 
7 8 
      
~7 mm thick near curved end 
318 
2.5YR 
6/6-8   
5 
  
12.5 
       
319 
2.5YR 
6/6-8   
7 
  
7 
       
320 
2.5YR 
6/6-8   
35.4 
  
13.5 
       
321 
2.5YR 
6/6-8   
37.4 12.5 7.5 
       
possibly from shoulder of 
vessel 
322 
2.5YR 
6/6-8   
20.3 
  
7.5 
       
323 
2.5YR 
6/6-8   
40.1 11.5 10.5 
 
Glaze 
 
Green 
 
50% 
 
possibly from near the base 
of vessel; globules on the 
interior 
324 
2.5YR 
6/6-8   
7.4 
  
9 Glaze 
 
Green 
 
25-
50%   
325 
2.5YR 
6/6-8   
6.8 
  
9 
       
326 
2.5YR 
6/6-8   
12.2 
  
10 
      
crushed 
327 
7.5YR 
7/3   
2.6 
  
5.5 Slip 
 
Red 
 
100% 
 
A-76 is 4.75-5 mm thick 
328 
7.5YR 
7/4-6   
19.4 8 7.5 
        
               
329 
2.5YR 
6/6-8   
12 11 10 
        
330 
2.5YR 
6/6-8   
12.6 
  
7.5 
       
331 
5YR 6-
5/6   
3.2 6 5.5 
       
interior colour: 10YR 5/8 
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357 
CDB
# 
Colour 
Rim/Base 
Diameter 
(mm) 
Rim 
Profile 
Weight 
(g) 
Max.
T 
(mm) 
Min.
T 
(mm) 
Av. T 
(mm) 
ST E ST I 
ST 
ColE 
ST 
ColI 
ST 
CovE 
ST 
CovI 
Comments 
332 
5YR 6-
5/6   
2.4 
  
5 
      
interior colour: 10YR 5/8 
333 
5YR 6-
5/6   
2.3 
  
5.5 
      
interior colour: 10YR 5/8 
334 
5YR 6-
7/8   
2.4 
  
8 Glaze 
 
Dark 
green  
100% 
  
335 
2.5YR 
6/6-8   
2.8 
  
7.5 Glaze 
 
Dark 
green  
100% 
 
globule of clay on the interior 
336 
2.5YR 
6/6-8   
36.8 
  
10 Glaze 
 
Green 
 
0-25% 
 
possibly higher fired; faint 
trace of glaze 
337 
2.5YR 
6/6-8   
55.3 
  
11 Glaze 
 
Green 
 
50% 
  
338 
5YR 6-
7/8   
32.7 
  
8.5 
      
possibly higher fired 
339 
2.5YR 
6/6-8   
5.1 
  
9.3 
       
340 
2.5YR 
6/6-8   
2.6 
  
8.5 
       
341 
2.5YR 
6/6-8   
1.5 
  
5.6 
       
342 
2.5YR 
6/6-8   
1.7 
  
7.9 Glaze 
 
Dark 
green  
75-
100%   
343 
2.5YR 
6/6-8   
0.7 
  
7.8 
       
344 
2.5YR 
6/6-8   
4.1 
  
7.5 
       
345 
2.5YR 
6/6-8   
77.8 9.8 9.5 
 
Glaze 
 
Green 
 
100% 
 
possible from near base of 
vessel; globules of clay on 
the interior 
346 
2.5YR 
6/6-8   
71.6 8.5 8 
        
347 
2.5YR 
6/6-8   
17.3 10 9.5 
 
Glaze 
 
Green 
 
100% 
  
348 
2.5YR 
6/6-8   
33.4 8 7.5 
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358 
CDB
# 
Colour 
Rim/Base 
Diameter 
(mm) 
Rim 
Profile 
Weight 
(g) 
Max.
T 
(mm) 
Min.
T 
(mm) 
Av. T 
(mm) 
ST E ST I 
ST 
ColE 
ST 
ColI 
ST 
CovE 
ST 
CovI 
Comments 
349 
2.5YR 
6/6-8   
51.5 10 9.5 
        
350 
2.5YR 
6/6-8   
42.7 
  
10 
       
351 
2.5YR 
6/6-8   
36.2 
  
7.5 Glaze 
 
Green 
 
100% 
 
traces of glaze 
352 
2.5YR 
6/6-8   
61.5 
  
11.5 
       
353 
2.5YR 
6/6-8   
19 12 11.5 
 
Glaze 
 
Green 
 
0-25% 
  
354 
2.5YR 
6/6-8   
17.8 11 10.5 
        
355 
2.5YR 
6/6-8   
15 
  
9.5 Glaze Slip Green 
Brow
nish-
grey 
0-25% 0-25% possibly higher fired 
356 
5YR 6-
7/8   
25.5 9.5 7 
        
357 
2.5YR 
6/6-8   
48.4 10 9 
        
358 
2.5YR 
6/6-8   
23.2 
  
10.5 Glaze 
 
Green 
 
100% 
  
359 
2.5YR 
6/6-8   
7.7 9 8.5 
        
360 
2.5YR 
6/6-8   
15.4 8 7 
        
361 
2.5YR 
6/6-8   
16.7 10 9 
        
362 
2.5YR 
6/6-8   
17.1 
  
10.8 Glaze 
 
Green 
 
75% 
  
363 
2.5YR 
6/6-8   
11 
  
11.5 
       
364 
2.5YR 
6/6-8   
23.8 
 
7.5 10 
       
365 
2.5YR 
6/6-8   
38 11 7 
       
possibly from neck region of 
vessel 
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359 
CDB
# 
Colour 
Rim/Base 
Diameter 
(mm) 
Rim 
Profile 
Weight 
(g) 
Max.
T 
(mm) 
Min.
T 
(mm) 
Av. T 
(mm) 
ST E ST I 
ST 
ColE 
ST 
ColI 
ST 
CovE 
ST 
CovI 
Comments 
366 
2.5YR 
6/6-8   
14.4 
  
13.5 
 
Glaze 
 
Dark 
green  
50% 
 
367 10YR 7/3 
  
146.8 12 9.5 
       
flourescence 
368 10YR 7/3 
  
5.4 9.5 8 8.5 
       
369 10YR 7/3 
  
80.1 11 10.5 
       
flourescence 
370 10YR 7/3 
  
21.5 10.5 10.2 
       
reduction bands in cross-
section 
371 10YR 7/3 
  
13 11.3 8 
       
reduction bands in cross-
section 
372 10YR 7/3 
  
19.2 11 10 
       
flourescence 
373 10YR 7/3 
  
14.2 8 7.5 
       
reduction bands in cross-
section 
374 
7.5YR 
7/3   
55.1 9.5 9 
       
reduction bands in cross-
section 
375 
7.5YR 
7/3   
38.1 12 10.5 
       
flourescence 
376 
7.5YR 
6/3-4   
2.2 
  
6 
      
Bag 7 
377 
2.5YR 
6/6   
2.9 
  
5.5 Glaze Glaze 
Dark 
green 
Dark 
green 
0-25% 0-25% 
Bag 7; rim is uneven - no 
distinct curve 
378 
7.5YR 
6/3-4   
1.8 
         
Bag 7; crushed 
379 
7.5YR 
6/3-4   
1.5 
         
Bag 7; crushed 
380 
7.5YR 
6/3-4   
1.8 
         
Bag 7; crushed 
381 
7.5YR 
6/3-4   
2.3 
         
Bag 7; crushed 
382 
7.5YR 
6/3-4   
1.8 
         
Bag 7; crushed 
383 
7.5YR 
6/3-4   
3.9 
  
8 
      
Bag 7 
384 
7.5YR 
6/3-4   
3.4 
         
Bag 7; crushed 
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360 
CDB
# 
Colour 
Rim/Base 
Diameter 
(mm) 
Rim 
Profile 
Weight 
(g) 
Max.
T 
(mm) 
Min.
T 
(mm) 
Av. T 
(mm) 
ST E ST I 
ST 
ColE 
ST 
ColI 
ST 
CovE 
ST 
CovI 
Comments 
385 
7.5YR 
6/3-4   
0.6 
  
10 
      
Bag 7 
386 
7.5YR 
6/3-4   
1.1 
         
Bag 7; crushed 
387 
7.5YR 
6/3-4   
3 
         
Bag 7; crushed 
388 
7.5YR 
6/3-4   
2.3 
         
Bag 7; crushed 
389 
7.5YR 
6/3-4   
3.4 
  
9.5 
      
Bag 7 
390 
7.5YR 
6/3-4   
3.8 
  
9.5 
      
Bag 7 
391 
7.5YR 
6/3-4   
4.7 
  
8.8 
      
Bag 7 
392 
7.5YR 
6/3-4   
1.4 
         
Bag 7; crushed 
393 
7.5YR 
6/3-4   
3.8 
         
Bag 7; crushed 
394 
7.5YR 
6/3-4   
2.6 
         
Bag 7; crushed 
395 
7.5YR 6-
7/6   
7.6 7.5 
 
5 
      
Bag 20 
396 
2.5YR 
6/6   
2.6 6.5 6 
       
Bag 20 
397 
7.5YR 6-
7/6   
11.3 
  
5.5 
      
Bag 20 
398 
7.5YR 6-
7/6   
2.5 
  
5 
      
Bag 20 
399 
7.5YR 6-
7/6   
1.6 
  
5 
      
Bag 20 
400 
7.5YR 6-
7/6   
1.6 
  
5 
      
Bag 20 
401 
7.5YR 6-
7/6   
2.1 
  
5.3 
      
Bag 20 
402 
7.5YR 6-
7/6   
0.3 
  
4.5 
      
Bag 20 
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361 
CDB
# 
Colour 
Rim/Base 
Diameter 
(mm) 
Rim 
Profile 
Weight 
(g) 
Max.
T 
(mm) 
Min.
T 
(mm) 
Av. T 
(mm) 
ST E ST I 
ST 
ColE 
ST 
ColI 
ST 
CovE 
ST 
CovI 
Comments 
403 
7.5YR 6-
7/6   
1.2 
  
5.5 
      
Bag 20 
404 
7.5YR 6-
7/6   
2.9 5.5 5 
       
Bag 20 
405 
7.5YR 6-
7/6   
1.5 
  
5.5 
      
Bag 20 
406 
7.5YR 6-
7/6   
3.1 
  
5.5 
      
Bag 20 
407 5YR 5/6 
  
13.2 10.5 8 
  
Glaze 
 
Dark 
green  
100% Bag 9 
408 5YR 5/8 
  
18.6 9 8.3 
  
Glaze 
 
Dark 
green  
100% 
Bag 9; both sherds have 
same glaze coverage and 
thicknesses; 405 = 11.0g, 
370 = 7.6g 
409 5YR 5/8 
  
5.8 
  
7.5 Glaze Glaze 
Dark 
green 
Dark 
green 
100% 
75-
100% 
Bag 9 
410 5YR 5/8 
  
5.2 
  
8 
 
Glaze 
 
Dark 
green  
100% Bag 9 
411 5YR 5/8 
  
10.4 
  
8 
 
Glaze 
 
Dark 
green  
100% Bag 9 
412 5YR 5/8 
  
5.6 
  
8 
 
Glaze 
 
Dark 
green  
75% Bag 9 
413 5YR 5/8 
  
3.1 
  
8 
 
Glaze 
 
Dark 
green  
0-25% Bag 9 
414 5YR 5/8 
  
2.4 
  
7.5 
 
Glaze 
 
Dark 
green  
100% Bag 9 
415 
2.5YR 
5/4-6   
5.7 5 4.5 
 
Slip 
 
Black 
 
100% 
 
Bag 19 
416 
5YR 6/6-
8   
6.1 5.5 4.5 
 
Slip 
 
Black 
 
100% 
 
Bag 19, trace of glaze only 
417 
10YR 6-
5/4   
6.6 6 4.5 
       
Bag 19 
418 
5YR 6/6-
8   
11.2 
  
4 
      
Bag 19 
419 5YR 6/6 
  
2 
  
4.5 
      
Bag 19 
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362 
CDB
# 
Colour 
Rim/Base 
Diameter 
(mm) 
Rim 
Profile 
Weight 
(g) 
Max.
T 
(mm) 
Min.
T 
(mm) 
Av. T 
(mm) 
ST E ST I 
ST 
ColE 
ST 
ColI 
ST 
CovE 
ST 
CovI 
Comments 
420 
2.5YR 
6/6   
3.7 7.5 6 
       
Bag 19; impressions 
421 5YR 6/4 
  
4.8 
  
5.5 
      
Bag 19 
422 
7.5YR 
6/4   
4.2 
  
5.5 
      
Bag 19 
423 
5YR 6/6-
8   
2.8 
  
5 
      
Bag 19; lip ~5.7 mm thick 
and flares outwards; not 
enough of rim left for diame-
ter estimate 
424 
5YR 6/6-
8   
2.9 
  
5.5 
      
Bag 19; lip ~6.2 mm thick 
and flares outwards; not 
enough of rim left for diame-
ter estimate 
425 
5YR 6/6-
8   
6.6 5.5 4.3 
 
Slip Slip 
Black 
and 
red 
Yel-
low 
50-
75% 
100% Bag 19 
426 
2.5YR 
6/6   
18.3 10 9 
       
Bag 13 
427 
2.5YR 
6/6   
16.1 9 8.7 
       
Bag 13 
429 10YR 7/1 
  
69.3 
  
9.5 
      
Bag 3; 646 coverage 75-
100%; flourescence 
430 
2.5YR 
6/4   
161.8 14 8.5 13 
      
Bag 3; possibly part of vessel 
shoulder 
431 10YR 7/3 
  
55 12.5 9.5 10 
      
Misc. Bag; flourescence 
432 10YR 7/2 
  
43.8 9.5 8 
  
Glaze 
 
Dark 
green  
0-25% 
Misc. Bag; rounded base 
with scrape marks on the 
exterior 
433 
2.5YR 
6/5 
140 
 
41.6 
  
10 
 
Glaze 
 
Dark 
green  
75-
100% 
Misc. Bag; 10 mm wall thick-
ness; ~12.5% of original rim 
left 
434 
2.5YR 
6/6   
139.7 11.5 
 
9.5 
      
Misc. Bag 
435 
2.5YR 
6/6   
161.5 8.5 7.8 
 
Glaze 
 
Green 
 
0-25% 
 
Misc. Bag 
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363 
CDB
# 
Colour 
Rim/Base 
Diameter 
(mm) 
Rim 
Profile 
Weight 
(g) 
Max.
T 
(mm) 
Min.
T 
(mm) 
Av. T 
(mm) 
ST E ST I 
ST 
ColE 
ST 
ColI 
ST 
CovE 
ST 
CovI 
Comments 
436 6YR 6/6 
  
53.1 
  
10 Glaze Glaze 
Dark 
green 
Dark 
green 
0-25% 50% Misc. Bag; traces of glaze 
437 
2.5YR 
6/6-8   
6 
         
Bag 11 
438 
2.5YR 
5/4 
72.5 
triangu-
lar 
11.7 
         
Bag 11; ~10 % of original rim 
left 
439 
7.5YR 
6/6   
20.2 
  
10 
      
No Bag 
440 
5YR 5-
6/6   
2.4 
  
5.5 
      
NoBag; crushed 
441 5YR 6/4 
  
3 
         
No Bag; crushed 
442 
10YR 8-
7/2   
13.5 8.5 7.8 
       
No Bag 
443 
2.5YR 5-
6/6 
70 
semitria
ngular 
41.6 
         
No Bag; ~20% of original rim 
left 
444 
7.5YR 
6/4-6   
72.7 9.25 8.5 
       
Bag 21 
445 
7.5YR 
7/4   
45.4 
  
6.75 
      
Bag 6 
446 
7.5YR 
7/4   
38.6 11 10.5 
       
Bag 6 
447 10YR 8/1 
  
29 8 7.5 
       
Bag 6 
448 10YR 8/1 
  
40.9 
  
8.75 
      
Bag 6; 648 = 21.4 g; 647 = 
19.5 g 
449 10YR 8/1 
  
36.1 8.5 8.4 
       
Bag 6; flourescence 
450 10YR 8/1 
  
43.6 8 7.5 
       
flourescenceBag 6; possibly 
from near base of vessel 
451 10YR 8/1 
  
0.9 
         
Bag 6; crusheds; 609 = 0.5 
g; 610 = 0.4 g 
452 10YR 8/1 
  
1.2 
         
Bag 6; crushed; flourescence 
453 10YR 8/1 
  
0.6 
         
Bag 6; crushed 
454 10YR 8/1 
  
3.3 
         
Bag 6; crushed; flourescence 
455 
7.5YR 
7/4   
1.9 
         
Bag 6; crushed 
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364 
CDB
# 
Colour 
Rim/Base 
Diameter 
(mm) 
Rim 
Profile 
Weight 
(g) 
Max.
T 
(mm) 
Min.
T 
(mm) 
Av. T 
(mm) 
ST E ST I 
ST 
ColE 
ST 
ColI 
ST 
CovE 
ST 
CovI 
Comments 
456 10YR 8/1 
  
1.2 
         
Bag 6; crushed 
457 10YR 8/1 
  
1.6 
         
Bag 6; crushed 
458 10YR 8/1 
  
2.2 
         
Bag 6; crushed 
459 10YR 8/1 
  
2.3 
         
Bag 6; crushed; flourescence 
460 10YR 8/1 
  
0.8 
         
Bag 6; crushed 
461 10YR 8/1 
  
1.3 
         
Bag 6; crushed; flourescence 
462 10YR 8/1 
  
0.5 
         
Bag 6; crushed 
463 10YR 8/1 
  
1.7 
         
Bag 6; crushed 
464 10YR 8/1 
  
0.9 
         
Bag 6; crushed 
465 
7.5YR 
7/4   
1.2 
         
Bag 6; crushed 
466 10YR 8/1 
  
0.9 
         
Bag 6; crushed 
467 10YR 8/1 
  
1.3 
         
Bag 6; crushed 
468 10YR 8/1 
  
1 
         
Bag 6; crushed; flourescence 
469 10YR 8/1 
  
2 
         
Bag 6; crushed 
470 10YR 8/1 
  
0.8 
         
Bag 6; crushed 
471 10YR 8/1 
  
3.7 
         
Bag 6; crushed 
472 10YR 8/1 
  
0.4 
         
Bag 6; crushed 
473 10YR 8/1 
  
0.7 
         
Bag 6; crushed 
474 10YR 8/1 
  
12.8 
         
Bag 6; crushed 
475 10YR 8/1 
  
13.6 
         
Bag 6; crushed 
476 10YR 8/1 
  
15.7 
         
Bag 6; crushed; flourescence 
477 10YR 8/1 
  
6.4 
         
Bag 6; crushed; flourescence 
478 10YR 8/1 
  
9.4 
         
Bag 6; crushed 
479 10YR 8/1 
  
4.5 
         
Bag 6; crushed; flourescence 
480 
7.5YR 
7/4   
6.1 
         
Bag 6; crushed 
481 10YR 8/1 
  
5.3 
         
Bag 6; crushed 
482 10YR 8/1 
  
6.4 
         
Bag 6; crushed 
483 10YR 8/1 
  
6.2 
         
Bag 6; crushed 
484 
7.5YR 
7/4   
3.3 
         
Bag 6; crushed 
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365 
CDB
# 
Colour 
Rim/Base 
Diameter 
(mm) 
Rim 
Profile 
Weight 
(g) 
Max.
T 
(mm) 
Min.
T 
(mm) 
Av. T 
(mm) 
ST E ST I 
ST 
ColE 
ST 
ColI 
ST 
CovE 
ST 
CovI 
Comments 
485 10YR 8/1 
  
3.4 
         
Bag 6; crushed 
486 10YR 8/1 
  
4 
         
Bag 6; crushed 
487 10YR 8/1 
            
Bag 6; crushed; flourescence 
488 10YR 8/1 
  
4.3 
         
Bag 6; crushed 
489 10YR 8/1 
  
2.6 
         
Bag 6; crushed; flourescence 
490 10YR 8/1 
  
3.6 
         
Bag 6; crushed; flourescence 
491 10YR 8/1 
  
1.9 
         
Bag 6; crushed 
492 10YR 8/1 
  
2.6 
         
Bag 6; crushed; flourescence 
493 10YR 8/1 
  
4.2 
         
Bag 6; crushed; flourescence 
494 10YR 8/1 
  
6 
         
Bag 6; crushed 
495 10YR 8/1 
  
2.9 
         
Bag 6; crushed; flourescence 
496 10YR 8/1 
  
21.5 10.5 10 
       
Bag 6 
497 
7.5YR 
7/4   
7.2 6.6 5.5 
       
Bag 6; possibly from area 
near the neck of a vessel; 
flourescence 
498 10YR 8/1 
  
7.3 
  
6.75 
      
Bag 6 
499 10YR 8/1 
  
3.1 
  
8.75 
      
Bag 6; flourescence 
500 
7.5YR 
7/4   
7.7 8.5 8 
       
Bag 6 
501 10YR 8/1 
  
12.6 
  
11.5 
      
Bag 6 
502 10YR 8/1 
  
8.6 12 11 
       
Bag 6 
503 
7.5YR 
7/4   
3.7 
  
7.25 
      
Bag 6 
504 10YR 8/1 
  
3.9 
  
6.5 
      
Bag 6; flourescence 
505 
10YR 
7/4-6   
65.2 11 10 
       
Bag 1 
506 
10YR 
7/4-6   
82.3 12 11 
       
Bag 1 
507 
10YR 
7/3-4   
70.6 13 11 12.5 
      
Bag 1 
508 
10YR 
7/3-4   
56.7 9.5 9 
       
Bag 1; flourescence 
509 
7.5YR 
7/4-6   
52.5 8.75 8.25 
       
Bag 1 
Appendix A: Graciosa Bay and Pamua Collections 
366 
CDB
# 
Colour 
Rim/Base 
Diameter 
(mm) 
Rim 
Profile 
Weight 
(g) 
Max.
T 
(mm) 
Min.
T 
(mm) 
Av. T 
(mm) 
ST E ST I 
ST 
ColE 
ST 
ColI 
ST 
CovE 
ST 
CovI 
Comments 
510 
10YR 
7/3-4   
61 
  
12.5 
      
Bag 1 
511 
10YR 
7/3-4   
37.2 
  
9.5 
      
Bag 1 
512 
10YR 
7/4-6   
37.3 
  
11 
      
Bag 1 
513 
10YR 
7/3-4   
26.1 
  
11.5 
      
Bag 1 
514 
7.5YR 
7/4-6   
45.1 
  
10.5 
      
Bag 1 
515 
10YR 
7/4-6   
47.1 10.5 9.75 
       
Bag 1 
516 
10YR 
7/4-6   
32.6 
  
10.5 
      
Bag 1; reduction bands in 
cross-section; flourescence 
517 
10YR 
7/4-6   
28.3 12 11 
       
Bag 1 
518 
10YR 
7/4-6   
19.6 
 
9.5 10.5 
      
Bag 1; flourescence 
519 
10YR 
7/4-6   
23.1 9.5 9 
       
Bag 1 
               
520 
10YR 
7/4-6   
36 13 11 
       
Bag 1; flourescence 
521 10YR 7/1 
  
5.7 
  
8 
      
Bag 1 
522 
10YR 
7/3-4   
11.9 
  
8 
      
Bag 1 
523 
10YR 
7/3-4   
16.7 
  
10.5 
      
Bag 1; possible notch re-
moved from the side 
524 
10YR 
7/4-6   
12.8 9 8.5 
       
Bag 1 
525 
10YR 
7/4-6   
23.3 
  
10 
      
Bag 1; flourescence 
526 
10YR 
7/4-6   
15.5 9.5 7 8.75 
      
Bag 1 
527 
7.5YR 
7/4-6   
16.3 
 
6.5 9 
      
Bag 1 
Appendix A: Graciosa Bay and Pamua Collections 
367 
CDB
# 
Colour 
Rim/Base 
Diameter 
(mm) 
Rim 
Profile 
Weight 
(g) 
Max.
T 
(mm) 
Min.
T 
(mm) 
Av. T 
(mm) 
ST E ST I 
ST 
ColE 
ST 
ColI 
ST 
CovE 
ST 
CovI 
Comments 
528 
10YR 
7/4-6   
5.7 8.5 7.5 
       
Bag 1 ;reduction bands in 
cross-section 
529 
7.5YR 
7/4-6   
11.6 10.5 10 
       
Bag 1 
530 
7.5YR 
7/4-6   
2.8 
         
Bag 1; badly weathered and 
crushed 
531 10YR 6/2 
  
18.5 
  
7 
      
Bag 1; possibly from area 
close to base of vessel 
532 
10YR 
7/3-4   
6.2 
  
8.5 
      
Bag 1; flourescence 
533 
10YR 
7/4-6   
9.7 
  
8.5 
      
Bag 1 ;reduction bands in 
cross-section; flourescence 
534 
10YR 
7/3-4   
20.9 
  
8.5 
      
Bag 1; "X" on exterior 
535 
10YR 
7/4-6   
30.6 
  
9 
      
Bag 1 
536 
7.5YR 
5/4   
38.3 
  
8.5 
      
Bag 18; possibly higher fired 
537 
5YR 6-
7/6   
16.2 
  
8 
      
Bag 18 
538 
7.5YR 
5/4   
46.5 10.5 9.5 
 
Glaze 
 
Green 
 
100% 
 
Bag 18 
539 
5YR 6-
7/6   
8.8 
  
12 
      
Bag 18 
540 
5YR 6-
7/6   
13 9.5 9 
 
Glaze 
 
Green 
 
100% 
 
Bag 18 
541 
2.5YR 
6/8   
9.5 
  
12 
      
Bag 18 
542 
5YR 6-
7/6   
25.3 12 9.5 
 
Glaze 
 
Green 
 
75-
100%  
Bag 18 
543 5YR 7/6 
  
6.3 
  
8 
      
Bag 18; reduction bands in 
cross-section 
544 5YR 7/6 
  
18.4 
  
12.75 
      
Bag 18; reduction bands in 
cross-section 
545 
10YR 6-
5/1   
6.6 6.5 
 
5.5 
      
Bag 22; two rill marks on 
exterior 
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CDB
# 
Colour 
Rim/Base 
Diameter 
(mm) 
Rim 
Profile 
Weight 
(g) 
Max.
T 
(mm) 
Min.
T 
(mm) 
Av. T 
(mm) 
ST E ST I 
ST 
ColE 
ST 
ColI 
ST 
CovE 
ST 
CovI 
Comments 
546 5YR 5/4 
  
4.8 
  
5.5 
      
Bag 22; four rill marks on 
exterior 
547 
10YR 6-
5/1   
9.4 7 
 
5.5 
      
Bag 22; two rill marks on 
exterior 
548 
10YR 6-
5/1   
5.3 
  
6.5 
      
Bag 22 
549 
10YR 6-
5/1   
1.1 
  
4.5 Slip 
 
Red 
 
75% 
 
Bag 22 
550 
7.5YR 
7/4-6   
3.5 
  
6.5 
      
Bag 22 
551 
10YR 6-
5/1   
7.8 
  
6.5 
      
Bag 22; 81: three rill marks 
on exterior; 82: four rill marks 
on exterior 
552 
7.5YR 
7/4-6   
4.7 
  
6 
      
Bag 22 
553 
7.5YR 
7/4-6   
2.7 
  
5 
      
Bag 22 
554 
10YR 6-
5/1   
2 
  
4.5 
      
Bag 22 
555 
7.5YR 
7/4-6 
220 
simple, 
convex, 
everted 
15.1 10.3 7 
  
Glaze 
 
Grey-
green  
100% 
Bag 22; lip ~10.3 mm thick 
and 7mm thick towards end 
of curved section; <6.45% of 
original left 
556 
7.5YR 
6/4-6 
220 
simple, 
convex, 
everted 
16.7 9 
 
7.5 
 
Slip 
 
Grey 
 
0-25% 
Bag 22; lip ~9 mm wide and 
7.5mm at wall; <6.45% of 
original left 
557 
7.5YR 
6/4-6   
52.1 15.5 11.5 
       
Bag 22 
558 
7.5YR 
7/4-6   
9.7 7.5 7 
       
Bag 22 
559 
7.5YR 
6/4   
35.2 15.5 13 
       
Bag 18 
560 
7.5YR 
6/4   
33 12 11.5 
       
Bag 18 
561 
7.5YR 
6/4   
23.2 14.5 9.5 
       
Bag 18 
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CDB
# 
Colour 
Rim/Base 
Diameter 
(mm) 
Rim 
Profile 
Weight 
(g) 
Max.
T 
(mm) 
Min.
T 
(mm) 
Av. T 
(mm) 
ST E ST I 
ST 
ColE 
ST 
ColI 
ST 
CovE 
ST 
CovI 
Comments 
562 
7.5YR 
6/4   
20 
  
8.5 
      
Bag 18 
563 
7.5YR 
6/4   
28.8 10.5 10 
       
Bag 18 
564 
7.5YR 
6/4   
16.7 
  
7.5 
      
Bag 18 
565 
7.5YR 
6/4   
16.2 9.3 9 
       
Bag 18 
566 
7.5YR 
6/4   
22.3 11 10.5 
       
Bag 18 
567 
7.5YR 
6/4   
16.4 12.5 12 
       
Bag 18 
568 
7.5YR 
6/4   
10.2 8.5 7.75 
       
Bag 18 
569 
7.5YR 
6/4   
23.6 10.5 9.5 
       
Bag 18 
570 
7.5YR 
6/4   
91.1 13.5 11.75 
       
Bag 18; appears ground at 
one end 
571 
7.5YR 
6/4   
13.8 7.5 6 
       
Bag 18 
572 
7.5YR 
6/4   
6.6 
  
11 
      
Bag 18 
573 
7.5YR 
6/4   
2.4 8.5 8 
       
Bag 18 
574 
7.5YR 
6/4   
6.5 6.5 6 
       
Bag 18 
575 
7.5YR 
6/4   
1 
         
Bag 18; crushed 
576 
7.5YR 
6/4   
8 
  
11 
      
Bag 18 
577 
7.5YR 
6/4   
7.9 8.75 8.5 
       
Bag 18 
578 
7.5YR 
6/4   
1.3 
         
Bag 18; crushed 
579 
7.5YR 
6/4   
4.9 
         
Bag 18; crushed 
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CDB
# 
Colour 
Rim/Base 
Diameter 
(mm) 
Rim 
Profile 
Weight 
(g) 
Max.
T 
(mm) 
Min.
T 
(mm) 
Av. T 
(mm) 
ST E ST I 
ST 
ColE 
ST 
ColI 
ST 
CovE 
ST 
CovI 
Comments 
580 
7.5YR 
6/4   
2.5 
         
Bag 18; crushed 
581 
7.5YR 
6/4   
4 
  
8.5 
      
Bag 18 
582 
7.5YR 
6/4   
6 
  
9 
      
Bag 18 
583 
7.5YR 
6/4   
6.9 
  
10.5 
      
Bag 18 
584 
7.5YR 
6/4   
4.8 
  
10.3 
      
Bag 18 
585 
7.5YR 
6/4   
11.6 
  
10 
      
Bag 18 
586 
7.5YR 
6/4   
6.2 
  
8 
      
Bag 18 
587 
7.5YR 
6/4   
3.4 
  
7.5 
      
Bag 18 
588 
7.5YR 
6/4   
6.7 9.75 9.5 
       
Bag 18 
589 
7.5YR 
6/4   
3.6 
         
Bag 18; crushed 
590 
7.5YR 
6/4   
2.9 
  
8 
      
Bag 18 
591 
7.5YR 
6/4   
4.2 8.5 8 
       
Bag 18 
592 
7.5YR 
6/4   
5.6 
  
9.3 
      
Bag 18 
593 
7.5YR 
6/4   
9.6 
         
Bag 18; crushed 
594 
7.5YR 
6/4   
4.6 
  
8 
      
Bag 18 
595 
7.5YR 
6/4   
4.2 
         
Bag 18; crushed 
596 
7.5YR 
6/4   
3.6 7.75 7.5 
       
Bag 18 
597 
7.5YR 
6/4   
4.3 
         
Bag 18; crushed 
Appendix A: Graciosa Bay and Pamua Collections 
371 
CDB
# 
Colour 
Rim/Base 
Diameter 
(mm) 
Rim 
Profile 
Weight 
(g) 
Max.
T 
(mm) 
Min.
T 
(mm) 
Av. T 
(mm) 
ST E ST I 
ST 
ColE 
ST 
ColI 
ST 
CovE 
ST 
CovI 
Comments 
598 
7.5YR 
6/4   
5.5 
  
9 
      
Bag 18 
599 
7.5YR 
6/4   
2.1 
         
Bag 18; crushed 
600 
7.5YR 
6/4   
3.8 
  
7 
      
Bag 18 
601 
7.5YR 
6/4   
2.5 
         
Bag 18; crushed 
602 
7.5YR 
6/4   
3.7 
         
Bag 18; crushed 
603 
7.5YR 
6/4   
1.8 
         
Bag 18; crushed 
604 
7.5YR 
6/4   
1.4 
         
Bag 18; crushed 
605 
7.5YR 
6/4   
3.5 
         
Bag 18; crushed 
606 
7.5YR 
6/4   
1.8 
         
Bag 18; crushed 
607 
7.5YR 
6/4   
1.9 
  
8.5 
      
Bag 18 
608 
7.5YR 
6/4   
3 
  
10.3 
      
Bag 18 
609 
7.5YR 
6/4   
2.3 
  
7.7 
      
Bag 18 
610 
7.5YR 
6/4   
4.2 
  
9 
      
Bag 18 
611 
2.5YR 6-
5/6   
69.6 
  
8.75 
      
Bag 17; curves upwards at 
one end 
612 
7.5YR 
6/4-6   
101.2 
  
11.5 
      
Bag 17 
613 5YR 6/6 
  
31.9 
  
8.5 
      
Bag 17 
614 5YR 6/6 
  
16.2 
  
8 
      
Bag 17 
615 5YR 6/6 
  
14.3 
  
9 
      
Bag 17 
616 
2.5YR 6-
5/6   
24.8 
  
9.5 
      
Bag 17 
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CDB
# 
Colour 
Rim/Base 
Diameter 
(mm) 
Rim 
Profile 
Weight 
(g) 
Max.
T 
(mm) 
Min.
T 
(mm) 
Av. T 
(mm) 
ST E ST I 
ST 
ColE 
ST 
ColI 
ST 
CovE 
ST 
CovI 
Comments 
617 
2.5YR 6-
5/6   
62 11.5 10.5 
       
Bag 17 
618 
7.5YR 
6/4   
23.1 5 4.5 
       
Bag 17; glue down one side 
619 
2.5YR 6-
5/6   
6.1 
  
8.5 
      
Bag 17 
620 
7.5YR 
6/4-6   
52.8 11 9.5 
       
Bag 17 
621 
2.5YR 6-
5/6   
67.6 
  
10.75 
      
Bag 17 
622 
2.5YR 6-
5/6   
21.6 
  
8 
      
Bag 17 
623 5YR 6/6 
  
25.7 8.75 8.3 
       
Bag 17 
624 5YR 6/6 
  
19 
  
7 
      
Bag 17 
625 5YR 6/6 
  
24 
  
7 
      
Bag 17 
626 
7.5YR 
6/4   
11.4 6.5 6 
       
Bag 17 
627 5YR 6/6 
  
19.7 
  
8.5 
      
Bag 17 
628 
7.5YR 
7/4-6   
3.6 
  
7 
      
Bag 17 
629 5YR 6/6 
  
7.4 
  
8 
      
Bag 17 
630 5YR 6/6 
  
11.9 
  
8 
      
Bag 17 
631 5YR 6/6 
  
7.6 7 6.5 
       
Bag 17 
632 
7.5YR 
7/4-6   
2.4 
  
7 
      
Bag 17 
633 5YR 6/6 
  
16.3 
  
9 
      
Bag 17 
634 
2.5YR 6-
5/6   
8.4 
  
8.5 
      
Bag 17 
635 5YR 6/6 
  
3.4 
         
Bag 17; crushed 
636 
7.5YR 
7/4-6   
4.7 
  
8 
      
Bag 17 
637 5YR 6/6 
  
3.8 
  
9 
      
Bag 17 
638 
2.5YR 
6/6   
10.5 8.75 8.25 
       
Bag 17; possible from the 
neck area of vessel; possibly 
higher fired 
Appendix A: Graciosa Bay and Pamua Collections 
373 
CDB
# 
Colour 
Rim/Base 
Diameter 
(mm) 
Rim 
Profile 
Weight 
(g) 
Max.
T 
(mm) 
Min.
T 
(mm) 
Av. T 
(mm) 
ST E ST I 
ST 
ColE 
ST 
ColI 
ST 
CovE 
ST 
CovI 
Comments 
639 5YR 6/6 
  
12.6 
  
8.5 
      
Bag 17 
640 
7.5YR 
7/4-6   
8.8 
  
7 
      
Bag 17 
641 
2.5YR 
6/6   
86.9 10.3 9.75 
       
Bag 12 
642 
5YR 6/6-
8   
79.1 9 8 
       
Bag 12 
643 
2.5YR 
6/6   
28.1 
  
9 
      
Bag 12; possible from near 
neck area of vessel; ~12 mm 
thick near curved part of 
sherd 
644 5YR 6/6 
  
37 
  
12 Glaze 
 
Green 
 
25% 
 
Bag 12 
645 
2.5YR 
6/6   
91.9 
  
12 Glaze 
 
Green 
 
75-
100%  
Bag 12 
646 
2.5YR 
6/6   
36.3 
  
8 
      
Bag 12 
647 
5YR 6/6-
8   
74.7 8.5 7.75 
       
Bag 12 
648 5YR 6/6 
  
27.1 11 10.75 
       
Bag 12 
649 5YR 6/6 
  
27.8 
  
11 
      
Bag 12 
650 
5YR 6/6-
8   
128.3 9 8.75 
 
Glaze 
 
Green 
 
50% 
 
Bag 12; two fragments; pos-
sibly higher fired 
651 
2.5YR 
6/6   
44.2 12 11.75 
       
Bag 12 
652 
2.5YR 
6/6   
17.8 9.5 9 
       
Bag 12 
653 5YR 6/6 
  
26.6 10 8 9.75 
      
Bag 12 
654 
2.5YR 
6/6   
31.3 9.75 
 
7.75 Glaze 
 
Green 
 
25% 
 
Bag 12 
655 
5YR 6/6-
8   
23.9 
  
7.75 
      
Bag 12;  possibly higher fired 
656 
5YR 5-
6/6   
22.9 8 7.75 
       
Bag 12 
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CDB
# 
Colour 
Rim/Base 
Diameter 
(mm) 
Rim 
Profile 
Weight 
(g) 
Max.
T 
(mm) 
Min.
T 
(mm) 
Av. T 
(mm) 
ST E ST I 
ST 
ColE 
ST 
ColI 
ST 
CovE 
ST 
CovI 
Comments 
657 
2.5YR 
6/6   
32.2 8 7 
       
Bag 12 
658 
2.5YR 
6/6   
18.5 
  
9.5 
      
Bag 12 
659 
7.5YR 
6/6   
39.5 9.5 8 
       
Bag 12 
660 5YR 6/6 
  
25.5 
  
10 
      
Bag 12 
661 5YR 6/6 
  
11.2 
  
9 
      
Bag 12 
662 
2.5YR 
6/6   
9.6 
  
7.25 
      
Bag 12 
663 
7.5YR 
6/4   
3.7 
  
7.15 
      
Bag 12 
664 
7.5YR 
5/2-3   
3 
         
Bag 16; crushed 
665 
7.5YR 
7/4-6   
4.8 
  
9 
      
Bag 16 
666 
7.5YR 
5/2-3   
7.2 
  
9 
      
Bag 16 
667 
7.5YR 
5/2-3   
9.6 
  
11 
      
Bag 16 
668 
7.5YR 
5/2-3   
14.8 
  
10.3 
      
Bag 16 
669 
7.5YR 
7/4-6   
3.1 
  
8.6 
      
Bag 16 
670 
7.5YR 
5/2-3   
3.6 
  
9.5 
      
Bag 16 
671 
7.5YR 
5/2-3   
4.3 
  
8 
      
Bag 16 
672 
7.5YR 
5/2-3   
8.3 
  
10.5 
      
Bag 16 
673 
7.5YR 
7/4-6   
7 
  
7.75 
      
Bag 16 
674 
5YR 7-
6/8   
6.7 
  
8 
      
Bag 16 
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CDB
# 
Colour 
Rim/Base 
Diameter 
(mm) 
Rim 
Profile 
Weight 
(g) 
Max.
T 
(mm) 
Min.
T 
(mm) 
Av. T 
(mm) 
ST E ST I 
ST 
ColE 
ST 
ColI 
ST 
CovE 
ST 
CovI 
Comments 
675 
7.5YR 
5/2-3   
10.1 
  
9.5 
      
Bag 16 
676 
7.5YR 
7/4-6   
2.2 
  
7.75 
      
Bag 16 
677 
7.5YR 
5/2-3   
12.8 10.5 10 
       
Bag 16 
678 
7.5YR 
5/2-3   
53.5 11 10 
       
Bag 16 
679 
7.5YR 
5/2-3   
26.7 11 9 
       
Bag 16 
680 
7.5YR 
5/2-3   
46 9.5 9 
 
Glaze 
 
Green 
 
75-
100%  
Bag 16; possibly higher fired 
681 
7.5YR 
5/2-3   
12.8 9.75 9.5 
       
Bag 16 
682 
7.5YR 
5/2-3   
26.9 
  
11.25 
      
Bag 16 
683 
7.5YR 
5/2-3   
25.5 
  
10.75 
      
Bag 16 
684 
7.5YR 
5/2-3   
30.9 11 10.75 
       
Bag 16; possibly higher fired 
685 
7.5YR 
6/6   
29.6 11 9 
       
Bag 16 
686 
7.5YR 
5/2-3   
25.5 11 10.75 
       
Bag 16; possibly higher fired 
687 
7.5YR 
5/2-3   
17.7 10.3 8.5 
       
Bag 16 
688 
7.5YR 
5/2-3   
23.3 
  
11 
      
Bag 16 
689 
7.5YR 
5/2-3   
30.9 10 9 
       
Bag 16 
690 
7.5YR 
5/2-3   
15.9 
  
8.5 
      
Bag 16 
691 
7.5YR 
5/2-3   
27.6 10 8 
       
Bag 16 
692 
5YR 7-
6/8   
18.8 9 8.5 
       
Bag 16 
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CDB
# 
Colour 
Rim/Base 
Diameter 
(mm) 
Rim 
Profile 
Weight 
(g) 
Max.
T 
(mm) 
Min.
T 
(mm) 
Av. T 
(mm) 
ST E ST I 
ST 
ColE 
ST 
ColI 
ST 
CovE 
ST 
CovI 
Comments 
693 
7.5YR 
5/2-3   
15.6 
  
9 
      
Bag 16 
694 
7.5YR 
5/2-3   
37.8 
  
13 
      
Bag 16 
695 
5YR 7-
6/8   
9.9 
  
9.6 
      
Bag 16 
696 
7.5YR 
5/2-3   
13.4 
  
9 
      
Bag 16 
697 
7.5YR 
6/6   
17.8 
  
7.4 
      
Bag 16 
698 
7.5YR 
5/2-3   
21.6 11.5 10.75 
       
Bag 16 
699 
7.5YR 
5/2-3   
23.1 
  
10.3 
      
Bag 16 
700 
7.5YR 
5/2-3   
27.4 12 11.75 
       
Bag 16 
701 
5YR 7-
6/8   
19.8 10.5 10 
       
Bag 16 
702 
5YR 7-
6/8   
17.9 10.5 9 
       
Bag 16 
703 
7.5YR 
5/2-3   
19.1 10 9 
       
Bag 16 
704 
5YR 7-
6/8   
10.8 9 7 
       
Bag 16 
705 5YR 6/8 
  
9.3 
  
9.75 
      
Bag 5 
706 5YR 6/8 
  
6.1 
  
9.5 
      
Bag 5 
707 5YR 6/8 
  
4.3 
  
9.3 
      
Bag 5 
708 
5YR 6/4-
6   
6 
  
8.5 
      
Bag 5 
709 5YR 6/6 
  
52 
  
8.5 
      
Bag 5 
710 
2.5YR 
5/6-8   
32.9 
  
12 
      
Bag 5 
711 5YR 6/8 
  
53.5 9.3 7.5 
 
Glaze 
 
Green 
 
25% 
 
Bag 5; glue down side 
712 5YR 6/8 
  
2.6 
  
12.5 
      
Bag 5; crushed 
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CDB
# 
Colour 
Rim/Base 
Diameter 
(mm) 
Rim 
Profile 
Weight 
(g) 
Max.
T 
(mm) 
Min.
T 
(mm) 
Av. T 
(mm) 
ST E ST I 
ST 
ColE 
ST 
ColI 
ST 
CovE 
ST 
CovI 
Comments 
713 
2.5YR 
5/6-8   
2.5 
         
Bag 5; crushed 
714 5YR 6/8 
  
2.5 
         
Bag 5; crushed 
715 5YR 6/8 
  
19.4 10.3 10 
       
Bag 5 
716 
2.5YR 
5/6-8   
124.6 
  
9.5 Glaze 
 
Green 
 
75-
100%  
Bag 5; glue down side 
717 
10 YR 
8/1-2   
14.2 
  
9.5 
 
Glaze 
 
Dark 
green  
25% Bag 2 
718 
10 YR 
8/1-2   
10.5 
  
9.5 
 
Glaze 
 
Dark 
green  
0-25% Bag 2 
719 
10 YR 
8/1-2   
16.3 8 7.5 
  
Glaze 
 
Dark 
green  
50-
75% 
Bag 2; same glaze descrip-
tion for all sherds 
720 
10 YR 
8/1-2   
10 
  
8.75 
 
Glaze 
 
Dark 
green  
25% Bag 2 
721 
10 YR 
8/1-2   
42.9 9 8.75 
  
Glaze 
 
Dark 
green  
0-25% 
Bag 2; reduction bands in 
cross-section, 518 and 519 
not surface sherds, rather 
found 0-10cm below surface 
722 5YR 6/6 
  
1.2 
         
Bag 2; crushed 
723 5YR 6/6 
  
1 
         
Bag 2; crushed; taken from 
scraping 10cm and below 
724 
2.5YR 6-
5/6   
16.9 
  
7.75 Glaze 
 
Green 
 
25% 
 
Bag 2 
725 5YR 7/8 
  
57 10.5 9.3 
 
Glaze 
 
Green 
 
25% 
 
Bag 2 
726 
2.5YR 6-
5/6   
5.6 
  
6.6 
      
Bag 2 
727 
2.5YR 6-
5/6   
3.1 
         
Bag 2; crushed 
728 5YR 6/6 
  
13.4 
  
11 
      
Bag 2 
729 
2.5YR 6-
5/6   
30 12 11 
       
Bag 2 
730 5YR 7/8 
  
60.2 10.2 9 
       
Bag 2 
731 5YR 6/6 
  
1.7 
         
Bag 2; crushed 
732 5YR 6/6 
  
4.7 
  
10.3 
      
Bag 2 
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CDB
# 
Colour 
Rim/Base 
Diameter 
(mm) 
Rim 
Profile 
Weight 
(g) 
Max.
T 
(mm) 
Min.
T 
(mm) 
Av. T 
(mm) 
ST E ST I 
ST 
ColE 
ST 
ColI 
ST 
CovE 
ST 
CovI 
Comments 
733 5YR 6/6 
  
10.7 
  
9.5 
      
Bag 2 
734 5YR 6/6 
  
6.6 
  
11.7 
      
Bag 2 
735 5YR 6/6 
  
13.3 
  
10.3 
      
Bag 2 
736 
2.5YR 
5/6   
32.8 9.4 7.75 
        
737 
2.5YR 
6/8   
14.8 
  
10 
       
738 5YR 6/6 
  
28.4 9.75 9 
        
739 10YR 5/2 
  
23.1 9.5 6 
 
Slip 
 
Red 
 
50-
75%  
five rill marks on exterior 
740 10YR 5/2 
  
10.9 
  
6 Slip 
 
Red 
 
50-
75%  
five rill marks on exterior 
741 10YR 5/2 
  
10.6 5.25 5 
        
742 10YR 5/2 
  
3 
  
5.5 
       
743 10YR 5/2 
  
4.4 
  
5 Slip 
 
Red 
 
50-
75%   
744 10YR 5/2 
  
5.4 
  
4 
       
745 10YR 5/2 
  
2.2 
  
6 Slip 
 
Red 
 
25% 
 
two rill marks on exterior 
746 10YR 5/2 
  
14.8 6 4.5 
 
Slip 
 
Red 
 
50-
75%   
747 
2.5YR 
6/8   
2.1 4.5 4 
        
748 10YR 5/2 
  
7.6 6.5 6 
 
Slip 
 
Red 
 
50% 
 
two rill marks on exterior 
749 10YR 5/2 
  
12.5 6.5 5.25 
 
Slip 
 
Red 
 
50-
75%  
three rill marks on exterior 
750 10YR 5/2 
 
simple, 
convex, 
everted 
5 
  
7.5 
      
~2.5% of original left, lip ~9.5 
mm thick; not enough of rim 
left for diameter estimate 
751 10YR 5/2 
  
7.7 5.75 5 
        
752 10YR 5/2 
  
3.3 
  
5.5 
       
753 10YR 5/2 
  
5.8 
  
4.5 
       
754 10YR 5/2 
  
7.2 5 4.75 
 
Slip 
 
Red 
 
25% 
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CDB
# 
Colour 
Rim/Base 
Diameter 
(mm) 
Rim 
Profile 
Weight 
(g) 
Max.
T 
(mm) 
Min.
T 
(mm) 
Av. T 
(mm) 
ST E ST I 
ST 
ColE 
ST 
ColI 
ST 
CovE 
ST 
CovI 
Comments 
755 10YR 5/2 200 
simple, 
convex, 
everted 
11.7 7.75 6.45 
       
~6.25% of original left, lip ~9 
mm thick; not enough of rim 
left for diameter estimate but 
possibly ~200 mm dia 
756 
   
2.4 5.5 4 
        
757 10YR 5/2 
  
2.2 
  
6 
      
joins 7047 
758 10YR 8/3 
  
30.3 
  
8.5 
       
759 
2.5YR 
6/8   
1.1 
  
3.5 
       
760 
2.5YR 
6/8   
1.5 
  
4.25 
       
761 10YR 5/2 
  
7.6 5.75 5.5 
        
762 5YR 6/8 
  
14.2 
  
11.5 
       
763 5YR 6/6 
  
5.4 
  
7.75 
       
764 10YR 5/2 
  
13.9 
  
6.75 
      
six rill marks on exterior 
765 10YR 5/2 
  
2.2 
  
6.25 
       
766 5YR 6/4 
  
2.4 6 5.8 
       
three rill marks on exterior 
767 
7.5YR 
6/8  
ribbed 3.9 
  
4.5 
       
768 
2.5YR 
6/8   
2.6 5.75 5.5 
        
769 
2.5YR 
6/6,10YR 
4/1, EXT 
7.5YR 
6/4 
200 
simple, 
convex, 
everted 
9.8 
  
6 
      
~2.5% of original rim left; lip 
~8 mm thick 
770 5YR 6/6 
  
17.4 10.25 9.5 
 
Slip 
 
Black 
 
100% 
 
Three parallel grooves; red 
and grey reduction/oxidation 
bands in section; joins A-523 
and A-462 
771 
   
0.7 
  
2 Glaze Glaze Clear Clear 100% 100% 
blue design on exterior; glaze 
has orange peel-like surface 
772 
7.5YR 
6/6   
2.2 
  
5.5 Slip 
 
Black 
 
50% 
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CDB
# 
Colour 
Rim/Base 
Diameter 
(mm) 
Rim 
Profile 
Weight 
(g) 
Max.
T 
(mm) 
Min.
T 
(mm) 
Av. T 
(mm) 
ST E ST I 
ST 
ColE 
ST 
ColI 
ST 
CovE 
ST 
CovI 
Comments 
773 
7.5YR 
6/6   
11.5 
  
8.5 
       
774 5YR 6/4 
  
2.8 7.4 5 
 
Glaze Glaze 
Dark 
green 
Dark 
green 
50% 100% 
 
775 
2.5YR 
6/8   
3.1 
  
4.25 
       
776 5YR 6/6 
  
27.9 11.5 10 
        
777 
2.5YR 
5/6   
9 8 
 
6.5 Glaze Glaze 
Light 
green
-
grey-
ish 
Light 
green
-
grey-
ish 
100% 100% 
Moses Collection at western 
end of the bridge 
778 10YR 5/2 
  
10.8 5.25 4.75 
       
7044: 6.2g, 4.75-5.25mm 
thick; 7045: 4.4g, 5.0mm 
thick 
779 10YR 5/2 
  
9.1 
  
5.5 
      
two fragments 
780 10YR 5/2 
  
6.6 
  
6 Slip 
 
Red 
 
50% 
 
two rill marks on exterior 
781 10YR 5/2 
  
1 4.5 4 
 
Slip 
 
Red 
 
100% 
  
782 10YR 5/2 
  
8.8 
  
5.25 
       
783 
2.5YR 
6/8   
3.5 6.75 6 
        
784 5YR 7/8 
  
10.2 9.5 9 
        
785 5YR 6/8 
  
2.2 
  
4 
      
crushed 
786 5YR 6/8 75 
 
15.1 9.75 6.75 
 
Glaze Glaze 
Light 
green
greish 
Light 
green
greish 
100% 
75-
100% 
~15% of original left 
787 
7.5YR 
6/8   
2.2 
         
crushed 
788 5YR 6/8 
  
20 8.25 8 
        
789 
2.5YR 
6/6   
19.2 
  
9 
       
790 
2.5YR 
6/8   
7.4 9 
 
7 Glaze 
 
Light 
green
grey-
ish 
 
100% 
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CDB
# 
Colour 
Rim/Base 
Diameter 
(mm) 
Rim 
Profile 
Weight 
(g) 
Max.
T 
(mm) 
Min.
T 
(mm) 
Av. T 
(mm) 
ST E ST I 
ST 
ColE 
ST 
ColI 
ST 
CovE 
ST 
CovI 
Comments 
791 5YR 7/6 
  
8.5 
  
11 
       
792 5YR 6/8 
  
4 
  
10 
       
793 5YR 7/6 
  
7.1 
  
9.5 
       
794 5YR 6/8 
  
3.6 
         
crushed 
795 
2.5YR 
6/6   
38.1 12 9.5 11.25 
       
796 
7.5YR 
8/4   
45.9 
  
11.25 
       
797 5YR 6/8 
  
5.2 
  
6.5 
       
798 10YR 5/2 
  
3.7 
  
5 Slip 
 
Red 
 
100% 
  
799 
2.5YR 
5/6   
12.3 10.5 8.5 
 
Glaze 
 
Green 
 
0-25% 
  
800 10YR 8/4 
  
5 
         
two fragments; crushed 
801 10YR 8/4 
  
0.9 
         
one fragment; crushed 
802 10YR 8/4 
  
11.4 9 8.25 
        
803 5YR 6/8 
  
18.3 9.5 9 
        
804 10YR 8/4 
  
34.8 10.25 9 
        
805 10YR 8/4 
  
59.5 
  
11.5 
       
806 
7.5YR 
6/4   
5.1 
  
6.25 
       
807 5YR 6/8 
  
36.1 8.5 7.75 
        
808 
7.5YR 
8/4   
16.4 9.5 7 
        
809 
2.5YR 
6/6   
22.6 12 11.5 
        
810 
2.5YR 
6/8   
10.2 
  
8.5 
       
811 
2.5YR 
6/8   
30.9 9.75 9.5 
        
812 5YR 6/8 
  
7.6 
  
9.5 
       
813 10YR 8/4 
  
13.3 9.5 9 
  
Glaze 
 
Dark 
green  
75-
100%  
814 
2.5YR 
6/6   
27.9 11.75 
 
10 
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CDB
# 
Colour 
Rim/Base 
Diameter 
(mm) 
Rim 
Profile 
Weight 
(g) 
Max.
T 
(mm) 
Min.
T 
(mm) 
Av. T 
(mm) 
ST E ST I 
ST 
ColE 
ST 
ColI 
ST 
CovE 
ST 
CovI 
Comments 
815 10YR 8/4 
  
18 
  
8.5 
      
scrape marks on exterior 
816 10YR 8/4 
  
12.5 10 
 
8.5 
       
817 10YR 8/4 
  
23.7 
  
10.5 
 
Glaze 
 
Dark 
green  
0-25% 
A = 13.5 g and 10mm thick; 
B = 10.2 g and 11.0mm thick 
818 5YR 6/8 
  
5.7 
  
10 
       
819 10YR 8/4 
  
24.5 
         
two fragments; crushed 
820 10YR 8/4 
  
67.2 11.5 
 
10.5 
      
flourescence 
821 10YR 8/4 
  
21.4 8.5 8 
        
822 10YR 8/4 
  
64.8 13.5 11 
        
823 5YR 6/8 
  
7.3 
  
6.5 
       
824 10YR 5/2 
  
5.1 
  
7 
      
three rill marks on exterior 
825 10YR 5/2 
  
9.3 
  
7.75 Slip 
 
Red 
 
0-25% 
  
826 10YR 5/2 
  
13.1 
  
6.25 
      
eight rill marks on exterior 
827 5YR 7/6 
  
30.8 9 7 
        
828 10YR 5/2 
  
5.4 5.25 4.75 
        
829 10YR 5/2 
  
3.8 
  
4.75 
      
three rill marks on exterior 
830 10YR 5/2 
  
1.2 
  
4 
       
831 10YR 5/2 
  
3.2 
  
6.75 Slip 
 
Red 
 
0-25% 
  
832 5YR 7/8 
  
4.9 5.5 5.25 
        
833 
7.5YR 
7/6   
3.1 7 6.25 
        
834 5YR 7/6 
  
7 
  
5.5 
       
835 5YR 6/8 
  
4.7 
         
crushed 
836 5YR 6/8 
  
1.9 
         
crushed 
837 
7.5YR 
8/4   
36.8 
  
9.5 
       
838 
2.5YR 
6/6   
22.1 
  
9.5 
       
839 5YR 6/8 
  
6.8 
  
8.5 
       
840 
2.5YR 
6/6   
66 
  
12 
      
a,b,c&d not assigned by 
museum - assigned for data-
base 
841 5YR 6/8 
  
33 11 10 
       
a,b,c&d not assigned by 
museum - assigned for data-
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CDB
# 
Colour 
Rim/Base 
Diameter 
(mm) 
Rim 
Profile 
Weight 
(g) 
Max.
T 
(mm) 
Min.
T 
(mm) 
Av. T 
(mm) 
ST E ST I 
ST 
ColE 
ST 
ColI 
ST 
CovE 
ST 
CovI 
Comments 
842 5YR 6/6 
  
27 
  
9.25 
      
a,b,c&d not assigned by 
museum - assigned for data-
base 
843 
2.5YR 
5/6   
15 
 
5.5 7 
      
a,b,c&d not assigned by 
museum - assigned for data-
base 
844 
2.5YR 
5/6   
21 
  
6.25 
       
845 
5YR 7/4-
6   
53 10 8.65 9 
      
Other fabric colour: 5YR 6/1 
846 5YR 6/8 
  
32 
  
10.75 
       
847 
7.5YR 
8/4   
29 
  
7.25 
       
848 5YR 6/8 
  
48 11.25 9.5 10 Glaze 
 
Green 
 
0-25% 
 
rounded base; globule at 
centre of the base on interior; 
glaze traces; thickness is 10 
mm at centre of base and 9.5 
- 11.25 mm at the wall thick-
ness 
849 
7.5YR 
7/4   
16 8 7.5 
        
850 5YR 6/8 125 
 
48 
  
9.75 
      
wall thickness is ~9.75 mm; 
burnt; reduction bands in 
cross-section; interior colour: 
2.5YR 5/6-8; ~7.5%oforigbs 
851 
2.5YR 
5/6-8   
26 13.25 7.15 
       
from near base of vessel; 
burnt; reduction bands in 
cross-section 
852 
2.5YR 
5/6   
43 12 7.75 
        
853 5YR 5/6 
  
50 
  
10.3 
       
854 
2.5YR 
6/6-8   
45 10.5 9 
 
Glaze 
 
Green 
 
25% 
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CDB
# 
Colour 
Rim/Base 
Diameter 
(mm) 
Rim 
Profile 
Weight 
(g) 
Max.
T 
(mm) 
Min.
T 
(mm) 
Av. T 
(mm) 
ST E ST I 
ST 
ColE 
ST 
ColI 
ST 
CovE 
ST 
CovI 
Comments 
855 
7.5YR 
6/6   
7 
 
5 5.25 
       
856 
7.5YR 
6/4-6   
22 8.5 5.5 
       
exterior colour given under 
Munsell colour, cross-section 
is 5YR 5/6; possible from 
near base of vessel 
857 
             
stolen-unsighted 
859 
2.5YR 
5/6 
50 
 
46 
  
11.8 
       
860 
75YR 8/4 
- 7/6   
34 
    
Glaze 
 
Yel-
low-
green 
 
75-
100% 
glaze colour: 5Y 7-8/8; 
flourescence 
861 
2.5YR 
6/8   
15 10 9.4 
 
Glaze 
 
Green 
 
0-25% 
  
862 
2.5YR 
6/8   
36 10.5 6.5 
 
Glaze 
 
Green 
 
25-
50%  
exterior glaze traces 
863 
2.5YR 
6/8   
11 
  
11 Glaze Glaze 
Light 
green
-
grey-
ish 
Light 
green
-
grey-
ish 
75-
100% 
75-
100%  
864 
2.5YR 
6/8   
12 
  
10.2 
       
865 
2.5YR 
6/8   
26 15 9.6 
        
866 
2.5YR 
5/8   
42 12.8 8 
        
867 
2.5YR 
6/8   
61 14.8 13.5 
 
Glaze 
   
50-
75%  
exterior glaze traces 
868 
2.5YR 
6/8   
50 
  
14 Glaze 
 
Green 
 
50-
75%  
exterior glaze traces; joins 
A004 
869 
2.5YR 
5/8   
38 
  
9.5 
      
two fragments found on 
school grounds 
870 
2.5YR 
6/6   
7 
  
9.8 
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CDB
# 
Colour 
Rim/Base 
Diameter 
(mm) 
Rim 
Profile 
Weight 
(g) 
Max.
T 
(mm) 
Min.
T 
(mm) 
Av. T 
(mm) 
ST E ST I 
ST 
ColE 
ST 
ColI 
ST 
CovE 
ST 
CovI 
Comments 
871 
2.5YR 
6/8   
30 10.9 9.7 
 
Glaze 
 
Green 
 
0-25% 
  
872 
2.5YR 
5/6   
3 
  
4.3 Glaze Glaze 
Light 
green
-
grey-
ish 
Light 
green
-
grey-
ish 
100% 100% 
 
873 
2.5YR 
6/8   
20 
  
10.5 Glaze 
 
Green 
 
0-25% 
  
874 
2.5YR 
5/6   
1 
  
4 Glaze Glaze 
Light 
green
-
grey-
ish 
Light 
green
-
grey-
ish 
100% 100% 
 
875 
2.5YR 
6/8   
105 12.7 9.9 
 
Glaze 
 
Green 
 
50% 
 
exterior glaze traces 
876 
2.5YR 
6/8   
164 
  
12.5 
      
Misc. finds donated by Elsie 
(sherds from area near the 
stream) 
877 
2.5YR 
6/8   
44 
  
11.6 
      
Misc. finds donated by Elsie 
(sherds from area near the 
stream) 
878 5YR 6/6 
  
32 
  
10.4 
      
Misc. finds donated by Elsie 
(sherds from area near the 
stream) 
879 5YR 6/6 
  
21 
  
7 
Slip 
 
Cream 
 
100% 
 
Misc. finds donated by Elsie 
(sherds from area near the 
stream) 
880 5YR 7/8 
  
17 
  
9.5 
      
Misc. finds donated by Elsie 
(sherds from area near the 
stream) 
881 5YR 7/8 
  
17 
  
7.5 
      
Misc. finds donated by Elsie 
(sherds from area near the 
stream) 
               
               
Appendix A: Graciosa Bay and Pamua Collections 
386 
CDB
# 
Colour 
Rim/Base 
Diameter 
(mm) 
Rim 
Profile 
Weight 
(g) 
Max.
T 
(mm) 
Min.
T 
(mm) 
Av. T 
(mm) 
ST E ST I 
ST 
ColE 
ST 
ColI 
ST 
CovE 
ST 
CovI 
Comments 
882 
2.5YR 
6/8   
23 
  
11.3 
      
Misc. finds donated by Elsie 
(sherds from area near the 
stream) 
883 
2.5YR 
6/8   
15 
  
9 
      
Misc. finds donated by Elsie 
(sherds from area near the 
stream) 
884 
2.5YR 
6/8   
12 
  
9 
      
Misc. finds donated by Elsie 
(sherds from area near the 
stream) 
885 
2.5YR 
6/8   
8 
  
9.5 
      
Misc. finds donated by Elsie 
(sherds from area near the 
stream) 
886 
2.5YR 
6/8   
6 
  
8.7 
      
Misc. finds donated by Elsie 
(sherds from area near the 
stream) 
887 
2.5YR 
6/8   
5 
  
9 
      
Misc. finds donated by Elsie 
(sherds from area near the 
stream) 
888 5YR 7/8 
  
2 
         
Misc. finds donated by Elsie 
(sherds from area near the 
stream); crushed 
889 5YR 7/6 
  
10 
         
Misc. finds donated by Elsie 
(sherds from area near the 
stream); crushed 
890 5YR 7/8 
  
7 
  
6.9 
Slip 
 
Cream 
 
100% 
 
Misc. finds donated by Elsie 
(sherds from area near the 
stream) 
891 5YR 7/6 
 
semitria
ngular 
9 
         
27.10.11 Nendo sherd from 
River, not plotted; crushed 
892 
2.5YR 
6/6   
18 
  
9 
      
27.10.11 Surface collection; 
two fragments 
893 5YR 7/6 
  
18 7.5 6.5 
 
Slip 
 
Cream 
 
100% 
 
27.10.11 Surface collection 
894 
7.5YR 
8/10   
27 10.3 9.5 
       
27.10.11 Surface Collection 
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CDB
# 
Colour 
Rim/Base 
Diameter 
(mm) 
Rim 
Profile 
Weight 
(g) 
Max.
T 
(mm) 
Min.
T 
(mm) 
Av. T 
(mm) 
ST E ST I 
ST 
ColE 
ST 
ColI 
ST 
CovE 
ST 
CovI 
Comments 
895 5YR 7/4 
  
17 
  
10 
      
27.10.11 Surface Collection; 
reduction bands in cross-
section 
896 
7.5YR 
7/2   
21 
  
12.5 
      
27.10.11 Surface Collection; 
2 fragments 
897 5YR 6/4 
  
365 11 9 
       
27.10.11 Surface Collection 
898 
2.5YR 
4/6 
60 
triangu-
lar 
77 
         
27.10.11 Surface collection; 
~43.75% of original rim left 
899 
2.5YR 
6/8   
9 
  
10.4 
      
27.10.11 Surface collection 
900 
2.5YR 
5/6   
104 12.4 10 
       
27.10.11 Surface collection; 
some crushed sherds found 
as well(2g) 
901 
2.5YR 
6/8   
17 9.5 8.6 
 
Glaze Glaze 
Light 
green
-
grey-
ish 
Light 
green
-
grey-
ish 
75-
100% 
75-
100% 
27.10.11 Surface collection 
902 
2.5YR 
6/8   
13 
  
8.6 
      
27.10.11 Surface collection 
903 5YR 7/4 
  
5 6.4 5.8 
 
Slip 
 
Red 
 
0-25% 
 
27.10.11 Surface collection 
904 
2.5YR 
5/6   
11 
  
11.5 
      
27.10.11 Surface collection; 
two fragments 
905 
2.5YR 
5/6   
6 8.1 5.7 
 
Glaze Glaze 
Light 
green
-
grey-
ish 
Light 
green
-
grey-
ish 
100% 100% 27.10.11 Surface collection 
906 
2.5YR 
6/8  
triangu-
lar 
32 
         
27.10.11 Surface collection; 
crushed; five fragments 
907 
2.5YR 
5/6   
6 
  
5.5 Glaze 
Glaze 
and 
groove 
Light 
green
-
grey-
ish 
Light 
green
-
grey-
ish 
100% 100% 27.10.11 Surface collection 
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CDB
# 
Colour 
Rim/Base 
Diameter 
(mm) 
Rim 
Profile 
Weight 
(g) 
Max.
T 
(mm) 
Min.
T 
(mm) 
Av. T 
(mm) 
ST E ST I 
ST 
ColE 
ST 
ColI 
ST 
CovE 
ST 
CovI 
Comments 
908 
2.5YR 
6/8   
3 
  
8.5 Glaze Glaze 
Light 
green
-
grey-
ish 
Light 
green
-
grey-
ish 
75-
100% 
75-
100% 
27.10.11 Surface collection 
909 
2.5YR 
5/4   
17 
  
7.5 
      
27.10.11 Surface collection 
910 5YR 7/6 
  
10 
  
6.5 
      
27.10.11 Surface collection; 
two fragments 
911 
2.5YR 
6/8   
5 
  
8 
      
27.10.11 Surface collection 
913 5YR 7/8 
  
12 
  
6.5 
      
27.10.11 Surface collection 
914 
2.5YR 
6/8   
37 10.7 9.5 
       
27.10.11 Surface collection 
915 
2.5YR 
5/6   
50 
  
10 
      
27.10.11 Surface collection 
916 
2.5YR 
5/6   
51 
  
9.2 
      
27.10.11 Surface collection 
917 2.5YR /8 
  
4 
  
5.5 
       
918 5YR 8/3 
  
26 
  
8.2 
      
Found 1.5 m east of Feature 
10; two fragments 
919 5YR 7/6 
  
18 
  
9.6 Glaze 
 
Green 
 
75-
100%  
Unprovenanced 
920 
7.5YR 
7/6   
10 
  
11 
      
From road cut 
(unprovenanced) 
921 
2.5YR 
6/8   
2 
  
6 Glaze Glaze 
Light 
green
-
grey-
ish 
Light 
green
-
grey-
ish 
100% 100% 
Moses Collection - West end 
of bridge 
922 
2.5YR 
5/8   
73 10 8.5 
       
Surface collection from 
southern road edge 
923 5YR 6/6 
  
17 
  
10.7 
       
924 5YR 6/6 
  
8 9 8.25 
       
Loose in bag containing 
sherds from Feature 8 
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CDB
# 
Colour 
Rim/Base 
Diameter 
(mm) 
Rim 
Profile 
Weight 
(g) 
Max.
T 
(mm) 
Min.
T 
(mm) 
Av. T 
(mm) 
ST E ST I 
ST 
ColE 
ST 
ColI 
ST 
CovE 
ST 
CovI 
Comments 
925 
2.5YR 
6/8   
6 
  
5.8 
       
926 5 YR 7/6 
  
8 
  
8.8 
      
also two crushed sherds 
weighing 1 g total 
927 
2.5YR 
6/8   
28 
  
9 
       
928 
2.5YR 
6/8   
64 10.5 9.5 
       
two fragments 
929 
2.5YR 
6/6   
12 
  
9.25 
       
930 
2.5YR 
6/6   
21 
  
9.5 
       
931 
2.5YR 
6/6   
7 
  
8.75 
       
932 
2.5YR 
6/6   
14 
  
9.7 
       
933 
2.5YR 
6/6   
1 
         
crushed 
934 
2.5YR 
6/8   
6 
  
9.9 
       
935 5YR 7/8 
  
13 12.5 11.25 
        
936 
2.5YR 
6/8   
18 
  
11 
       
937 5YR 7/8 
  
61 
  
10 
      
three fragments: 38g and 
9.8-10.5 mm thick; 12g and 
10 mm thick; 11g and 10 mm 
thick 
938 
2.5YR 
6/8   
27 
  
9.8 
      
four fragments 
939 
2.5YR 
6/8 
220 
simple, 
slightly 
con-
cave, 
ex-
tremely 
everted 
4 8.62 4.18 
 
Glaze Glaze 
Light 
green
-
grey-
ish 
Light 
green
-
grey-
ish 
75-
100% 
75-
100% 
~5% of original rim left 
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CDB
# 
Colour 
Rim/Base 
Diameter 
(mm) 
Rim 
Profile 
Weight 
(g) 
Max.
T 
(mm) 
Min.
T 
(mm) 
Av. T 
(mm) 
ST E ST I 
ST 
ColE 
ST 
ColI 
ST 
CovE 
ST 
CovI 
Comments 
940 5YR 6/8 
  
7.5 11 8 
 
Glaze Glaze 
Dark 
green 
Dark 
green 
50% 100% 
 
941 
int. 2.5YR 
5/6, ext. 
5YR 7/6 
 
com-
posite,  
lower 
portion 
straight 
sided 
upright,  
upper 
portion 
straight 
sided 
ex-
tremely 
everted 
5.5 
  
6 
      
mouth ~ 160 mm in diameter; 
~7% of original left 
942 
int. 2.5YR 
5/6, ext. 
5YR 7/6 
  
16 6.6 4.5 
        
943 
2.5YR 
6/8, ext. 
10YR 4/2 
  
5.5 5.5 4 
        
944 
2.5YR 
6/8   
1 
  
4 Glaze Glaze 
Light 
green
-
grey-
ish 
Light 
green
-
grey-
ish 
75-
100% 
75-
100%  
945 
2.5YR 
6/8   
36 10.6 6.4 
 
Glaze 
 
Green 
 
25-
50%  
exterior glaze traces; joins 
A004 
946 5YR 6/6 
  
3 
         
27.10.11 Surface collection; 
crushed 
947 
             
not sighted 
948 
             
not sighted 
949 
             
not sighted 
950 
             
not sighted 
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CDB
# 
Colour 
Rim/Base 
Diameter 
(mm) 
Rim 
Profile 
Weight 
(g) 
Max.
T 
(mm) 
Min.
T 
(mm) 
Av. T 
(mm) 
ST E ST I 
ST 
ColE 
ST 
ColI 
ST 
CovE 
ST 
CovI 
Comments 
951 
             
not sighted 
952 
             
not sighted 
953 
             
not sighted 
954 
             
not sighted 
955 
             
not sighted 
956 
             
not sighted; deposit unclear; 
four sherds found by Mick 
(Kaschko) in area of N126-
N130 and E90-86 
957 
             
not sighted 
958 
             
not sighted 
959 
             
not sighted 
960 
             
not sighted 
961 
             
not sighted 
962 
             
not sighted 
963 
             
not sighted 
964 
             
not sighted 
965 
             
not sighted 
966 
             
not sighted 
967 
             
not sighted 
968 
             
not sighted 
969 
             
not sighted 
970 
             
not sighted 
971 
             
not sighted 
972 
             
not sighted 
973 
             
not sighted 
974 
             
not sighted 
975 
             
not sighted 
976 
             
not sighted 
977 
             
not sighted 
978 
             
not sighted 
979 
             
not sighted 
980 
             
not sighted 
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CDB
# 
Colour 
Rim/Base 
Diameter 
(mm) 
Rim 
Profile 
Weight 
(g) 
Max.
T 
(mm) 
Min.
T 
(mm) 
Av. T 
(mm) 
ST E ST I 
ST 
ColE 
ST 
ColI 
ST 
CovE 
ST 
CovI 
Comments 
981 
             
not sighted 
982 
             
not sighted 
983 
             
not sighted 
984 
             
not sighted 
985 
             
not sighted 
986 
             
not sighted 
987 
             
not sighted 
988 
             
not sighted 
989 
             
not sighted 
990 
             
not sighted 
991 
             
not sighted 
992 
             
not sighted 
993 
             
not sighted 
994 
             
not sighted 
 
*ST = surface treatment, E = exterior, I = interior, Col = colour, Cov = coverage 
** T = thickness 
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Appendix B: Chemical Data Resulting from INAA 
Table 37a. Element concentrations determined by INAA (ppm). 
Analysis 
ID 
Artefact 
ID 
CDB# Site Ware 
Chemical 
Group 
As La Lu Nd Sm U Yb Ce 
SJK001 317 74 SB-4-6 Red Earthenware Unassigned 5.2 32.6 0.3 27.2 5.5 2.8 2.2 69.0 
SJK002 425 92 SB-4-6 Coarse Utility Ware Group 5 7.3 34.0 0.4 29.6 6.3 2.2 2.8 68.6 
SJK003 119 60 SB-4-6 Red Earthenware Group 2 27.7 26.3 0.4 24.2 5.6 3.2 2.1 56.0 
SJK004 304 69 SB-4-6 Red Earthenware Group 2 16.3 25.6 0.4 22.7 5.5 3.3 2.3 53.4 
SJK005 305 70 SB-4-6 Red Earthenware Unassigned 21.0 30.0 0.3 25.5 5.3 2.6 2.0 58.4 
SJK006 326 80 SB-4-6 Red Earthenware Group 2 30.7 26.5 0.4 22.8 5.7 3.3 2.5 57.0 
SJK007 319 75 SB-4-6 Plain Tin-enameled Ware Group 1 27.7 27.6 0.3 25.0 5.2 2.7 2.1 56.1 
SJK008 437 94 SB-4-6 Coarse Utility Ware Group 5 2.8 35.6 0.4 35.2 6.4 2.5 2.4 70.8 
SJK009 421 89 SB-4-6 Coarse Utility Ware Group 5 9.2 33.1 0.4 31.9 6.1 2.1 2.7 66.4 
SJK010 46 48 SB-4-6 Red Earthenware Group 2 15.0 26.0 0.3 21.7 5.1 2.6 2.0 54.4 
SJK011 131 39 SB-4-6 Asian Stoneware Group 4 6.6 34.4 0.5 30.8 6.2 6.0 3.0 70.7 
SJK012 134 43 SB-4-6 Asian Stoneware Group 4 6.8 37.4 0.5 33.5 6.5 6.4 3.2 74.9 
SJK013 314 44 SB-4-6 Asian Stoneware Group 4 5.5 36.4 0.6 29.7 6.5 6.0 3.2 75.3 
SJK014 419 88 SB-4-6 Coarse Utility Ware Group 5 6.5 33.0 0.4 27.0 6.0 2.0 2.3 67.0 
SJK015 413 32 SB-4-6 Lead-glazed Earthenware Group 8 11.2 32.7 0.5 27.6 6.4 3.0 3.0 68.5 
SJK016 405 34 SB-4-6 Plain Tin-enameled Ware Group 1 46.9 28.2 0.4 25.8 5.7 3.6 2.7 57.6 
SJK017 395 82 SB-4-6 Red Earthenware Unassigned 9.9 28.4 0.4 22.0 5.0 2.5 2.6 58.8 
SJK018 107 56 SB-4-6 Red Earthenware Unassigned 11.5 28.3 0.3 27.9 5.1 2.0 2.6 59.5 
SJK019 322 76 SB-4-6 Red Earthenware Group 2 32.7 28.5 0.4 26.9 5.8 4.0 2.7 59.6 
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Analysis 
ID 
Artefact 
ID 
CDB# Site Ware 
Chemical 
Group 
As La Lu Nd Sm U Yb Ce 
SJK020 101 35 SB-4-6 Green-glazed Ware Group 1 38.7 27.3 0.3 24.3 5.6 3.2 2.2 59.4 
SJK021 47 49 SB-4-6 Red Earthenware Group 2 31.7 27.8 0.4 24.0 5.7 3.7 2.3 58.0 
SJK022 406 84 SB-4-6 Red Earthenware Group 2 22.5 28.3 0.4 26.9 5.9 3.9 2.5 59.9 
SJK023 323 77 SB-4-6 Red Earthenware Group 2 19.1 27.6 0.4 23.6 5.9 3.1 2.5 59.2 
SJK024 106 55 SB-4-6 Red Earthenware Unassigned 9.9 28.0 0.3 23.3 5.2 1.9 2.6 58.1 
SJK025 120 61 SB-4-6 Red Earthenware Group 2 23.3 26.5 0.4 23.9 5.6 3.5 2.3 56.9 
SJK026 434 93 SB-4-6 Coarse Utility Ware Group 5 6.8 37.8 0.4 31.7 6.7 3.3 2.8 73.8 
SJK027 412 86 SB-4-6 Red Earthenware Group 2 24.9 24.9 0.4 23.7 5.4 4.0 2.3 54.4 
SJK028 257 66 SB-4-6 Red Earthenware Group 2 19.4 26.9 0.4 23.0 5.5 3.9 2.3 54.5 
SJK029 11A 264 BS-SZ-01 Red Earthenware Group 2 23.9 29.3 0.4 30.2 6.0 3.1 2.8 62.1 
SJK030 14A 267 BS-SZ-01 Red Earthenware Group 2 27.9 28.7 0.4 25.6 6.1 3.2 2.6 62.7 
SJK031 13B 249 BS-SZ-01 Red Earthenware Group 2 14.5 26.1 0.3 26.0 5.2 2.7 2.2 56.1 
SJK032 6 21 BS-SZ-01 Green-glazed Ware Group 1 32.5 28.4 0.4 25.6 5.6 3.5 2.3 59.6 
SJK033 13A 5 BS-SZ-01 Red Earthenware Group 2 15.5 30.6 0.4 30.6 6.3 3.3 2.9 64.4 
SJK034 2A 2 BS-SZ-01 Red Earthenware Group 1 28.8 26.0 0.4 24.3 5.5 2.9 2.4 60.9 
SJK035 A-26 11 BS-SZ-01 Fine Tanware Group 2 21.0 26.2 0.3 22.5 5.4 3.1 2.2 55.4 
SJK036 A-31 10 BS-SZ-01 Red Earthenware Group 2 26.4 29.5 0.4 28.2 6.2 4.1 2.5 61.7 
SJK037 A-19 13 BS-SZ-01 Red Earthenware Group 2 17.2 28.7 0.4 27.9 5.9 4.0 2.3 59.4 
SJK038 8 286 BS-SZ-01 Red Earthenware Group 2 31.7 29.6 0.4 28.7 6.3 4.4 2.6 61.5 
SJK039 12 30 BS-SZ-01 Green-glazed Ware Group 1 32.8 30.3 0.4 29.4 6.2 3.5 3.0 64.1 
SJK040 2C 261 BS-SZ-01 Red Earthenware Group 2 19.4 25.2 0.3 21.4 5.2 2.5 2.1 53.0 
SJK041 9A 4 BS-SZ-01 Coarse Utility Ware III Group 5 9.5 37.3 0.4 33.3 6.6 2.4 2.6 74.0 
SJK042 A-95 15 BS-SZ-01 Green-glazed Ware Group 2 27.3 28.6 0.4 29.0 5.8 3.1 2.5 58.5 
SJK043 A-27 12 BS-SZ-01 Red Earthenware Group 2 18.4 27.1 0.4 27.3 5.7 3.9 2.6 55.3 
SJK044 A-77 327 BS-SZ-01 Red-slipped ware Unassigned 4.9 49.2 0.5 38.6 7.8 4.2 3.6 104.1 
SJK045 A-30 299 BS-SZ-01 Red Earthenware Unassigned 12.6 21.9 0.3 19.5 4.7 2.3 2.3 46.9 
SJK046 A-74 28 BS-SZ-01 Plain Tin-enamelled Ware Group 1 35.8 28.9 0.4 24.5 5.8 4.2 2.3 60.4 
SJK047 A-43 221 BS-SZ-01 Red Earthenware Group 2 21.8 27.7 0.4 25.8 5.9 3.4 2.4 59.0 
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Analysis 
ID 
Artefact 
ID 
CDB# Site Ware 
Chemical 
Group 
As La Lu Nd Sm U Yb Ce 
SJK048 A-12 14 BS-SZ-01 Red Earthenware II Unassigned 12.3 27.5 0.4 25.1 5.8 3.1 2.8 58.0 
SJK049 1A 255 BS-SZ-01 Coarse Utility Ware II Unassigned 11.0 29.7 0.3 26.5 5.2 2.1 2.1 59.1 
SJK050 4 254 BS-SZ-01 Coarse Utility Ware II Unassigned 11.8 29.4 0.3 28.0 5.3 2.1 2.0 59.5 
SJK051 A-135 26 SB-4-4 Green-glazed Ware Group 8 12.3 33.2 0.5 32.6 6.5 2.8 3.3 69.5 
SJK052 A-191 25 SB-4-4 Plain Tin-enamelled Ware Group 1 31.2 28.1 0.3 24.3 5.5 3.5 2.4 57.2 
SJK053 A-78 17 SB-4-4 Grit-tempered Ware Group 6 6.4 23.9 0.4 21.9 5.1 2.9 2.6 50.5 
SJK054 A-83 423 SB-4-4 Fine Red Earthenware II Group 7 8.7 29.9 0.5 28.8 6.3 2.9 3.2 62.1 
SJK055 13B 280 SB-4-4 Fineware Group 8 10.3 33.2 0.5 30.2 6.7 3.1 3.2 70.1 
SJK056 6B 283 SB-4-4 Fineware Group 8 11.8 34.2 0.4 31.3 6.9 3.1 3.3 72.6 
SJK057 A-48 24 SB-4-4 Plain Tin-enamelled Ware Group 1 30.4 28.8 0.4 24.2 5.7 4.1 2.4 59.0 
SJK058 A-545 19 SB-4-4 Blackware Group 3 11.6 39.6 0.4 28.0 5.2 4.3 3.0 72.5 
SJK059 A-435 29 SB-4-4 Plain Tin-enamelled Ware Group 1 56.0 27.0 0.4 24.1 5.6 2.9 2.3 57.4 
SJK060 A-521 246 SB-4-4 Blackware Group 3 11.5 35.0 0.5 26.3 5.0 4.2 3.1 67.0 
SJK061 A-371 22 SB-4-4 Green-glazed Ware Group 1 33.7 28.2 0.4 27.1 6.1 3.6 2.6 59.7 
SJK062 5A 3 SB-4-4 Grit-tempered Ware Group 6 9.2 26.2 0.4 24.2 5.6 3.7 2.8 54.6 
SJK063 11A 31 SB-4-4 Fineware Group 8 10.5 32.1 0.4 30.0 6.4 2.8 3.1 68.4 
SJK064 A-438 23 SB-4-4 Green-glazed Ware Group 8 13.5 36.2 0.4 33.6 7.0 2.9 3.4 77.2 
SJK065 1A 7 SB-4-4 Fine Red Earthenware Group 8 8.9 34.0 0.5 31.2 6.7 3.2 3.3 71.7 
SJK066 15 8 SB-4-4 Blackware Group 3 9.8 32.7 0.5 25.8 5.1 4.5 3.4 64.1 
SJK067 14 260 SB-4-4 Fine Red Earthenware Group 8 13.2 28.3 0.4 31.0 5.9 3.1 3.2 64.8 
SJK068 A-182 27 SB-4-4 Plain Tin-enamelled Ware Group 1 28.6 26.8 0.3 25.4 5.2 2.9 2.2 54.0 
SJK069 A-410 9 SB-4-4 Fineware II Group 8 10.8 31.1 0.5 29.5 6.3 3.0 3.2 65.5 
SJK070 A-99 213 SB-4-4 Fine Red Earthenware II Group 7 7.7 31.6 0.5 28.3 6.2 3.6 3.3 66.2 
SJK071 A-136 214 SB-4-4 Fine Red Earthenware Group 8 7.3 32.3 0.4 34.4 6.6 3.1 2.7 72.1 
SJK072 A-111 219 SB-4-4 Fineware Group 8 10.1 32.0 0.4 25.8 6.3 2.8 2.6 68.3 
SJK073 A-68 217 SB-4-4 Fineware Group 8 11.8 32.1 0.4 27.7 6.3 2.9 2.8 67.7 
SJK074 8 281 SB-4-4 Fineware Group 8 9.8 31.1 0.4 26.6 6.2 3.1 3.0 64.8 
SJK075 A-370 18 SB-4-4 Grit-tempered Ware II Group 8 16.0 32.2 0.5 27.3 6.7 4.1 2.9 68.5 
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Analysis 
ID 
Artefact 
ID 
CDB# Site Ware 
Chemical 
Group 
As La Lu Nd Sm U Yb Ce 
SJK076 A-215 433 SB-4-4 Green-glazed Ware Group 8 13.0 32.7 0.4 32.0 6.2 2.8 2.5 72.9 
SJK077 A-107 224 BS-SZ-01 Fine Tanware Group 1 25.8 26.4 0.3 25.8 5.5 2.8 2.4 66.7 
SJK078 A-86 228 SB-4-4 Grit-tempered Ware Group 6 9.2 23.9 0.4 22.7 5.2 3.1 2.6 53.3 
SJK079 A-67 227 SB-4-4 Grit-tempered Ware Group 6 12.8 25.2 0.4 20.9 5.3 3.2 2.7 58.2 
SJK080 A-1 292 BS-SZ-01 Red Earthenware Group 2 17.8 25.6 0.3 23.2 5.3 2.9 2.3 61.2 
SJK081 A-88 201 BS-SZ-01 Plain Tin-enamelled Ware Group 1 56.1 29.2 0.3 26.4 5.7 3.1 2.3 68.9 
SJK082 A-120 204 BS-SZ-01 Plain Tin-enamelled Ware Group 1 37.8 27.6 0.3 25.4 5.3 2.8 2.1 65.1 
SJK083 A-104 200 BS-SZ-01 Plain Tin-enamelled Ware Group 1 29.3 27.1 0.3 25.0 5.3 3.1 2.0 62.9 
SJK084 A-18 536 SB-4-6 Red Earthenware Unassigned 10.7 27.9 0.4 23.9 5.2 2.2 2.2 63.3 
SJK085 A-332 210 SB-4-4 Plain Tin-enamelled Ware Group 1 24.9 27.9 0.3 20.9 5.4 3.2 2.3 64.9 
SJK086 A-41 205 SB-4-4 Plain Tin-enamelled Ware Group 1 27.0 28.9 0.3 25.2 5.3 2.8 2.1 64.5 
SJK087 A-46 206 SB-4-4 Plain Tin-enamelled Ware Group 1 44.6 26.8 0.4 19.8 5.5 2.9 1.9 62.3 
SJK088 8023 819 SB-4-4 Coarse Utility Ware Group 5 4.7 38.0 0.4 29.1 6.9 2.9 2.9 82.6 
SJK089 8018 816 SB-4-4 Coarse Utility Ware Group 5 3.9 35.6 0.4 29.0 6.6 2.9 2.6 78.3 
SJK090 8015 815 SB-4-4 Coarse Utility Ware Group 5 3.9 39.3 0.4 32.4 7.0 2.9 3.1 84.3 
SJK091 8009 813 SB-4-4 Coarse Utility Ware Group 5 4.5 36.1 0.4 35.4 6.6 2.5 2.7 77.5 
SJK092 7025 758 SB-4-4 Coarse Utility Ware Group 5 6.7 38.0 0.4 36.9 6.9 2.4 2.7 82.4 
SJK093 8019A 817 SB-4-4 Coarse Utility Ware Group 5 4.3 36.3 0.4 31.5 6.7 3.0 2.6 78.6 
SJK094 19 1 SB-4-4 Coarse Utility Ware Group 5 4.3 33.8 0.3 30.5 6.2 2.5 2.2 71.5 
SJK095 22 253 SB-4-4 Coarse Utility Ware Group 5 7.7 34.9 0.4 30.9 6.5 2.9 2.7 72.0 
SJK096 A-238 20 SB-4-4 Coarse Utility Ware Group 5 8.6 41.7 0.4 37.2 7.3 3.2 2.7 86.4 
SJK097 A-59 367 BS-SZ-01 Coarse Utility Ware Group 5 7.6 38.2 0.4 36.7 6.9 2.5 2.6 85.3 
SJK098 A-25 556 SB-4-4 Grit-tempered Ware III Unassigned 7.7 26.5 0.4 28.4 5.4 2.4 2.7 59.4 
SJK099 7064 796 SB-4-4 Coarse Utility Ware Group 5 5.4 33.6 0.4 29.2 6.2 2.8 2.4 66.3 
SJK100 A-153 237 SB-4-4 Blackware Group 3 9.0 40.8 0.5 28.7 5.5 4.3 3.2 71.4 
SJK101 8006 811 SB-4-4 Red Earthenware Group 2 32.0 26.0 0.4 26.6 5.6 2.9 2.4 54.6 
SJK102 7029 762 SB-4-4 Red Earthenware Group 2 16.6 25.5 0.4 27.3 5.6 3.6 2.6 54.9 
SJK103 7063 795 SB-4-4 Red Earthenware Group 2 15.7 25.3 0.4 25.1 5.5 3.1 2.4 53.7 
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Analysis 
ID 
Artefact 
ID 
CDB# Site Ware 
Chemical 
Group 
As La Lu Nd Sm U Yb Ce 
SJK104 8003 808 SB-4-4 Coarse Utility Ware Group 5 7.3 37.8 0.4 34.2 7.0 2.5 2.9 74.1 
SJK105 8014 814 SB-4-4 Red Earthenware Group 2 29.4 24.4 0.3 27.1 5.3 3.3 2.3 51.6 
SJK106 10006 827 SB-4-4 Fineware Group 8 10.7 32.5 0.4 29.3 6.6 3.2 3.1 66.2 
SJK107 7 284 SB-4-4 Red Earthenware Group 2 15.0 24.2 0.4 23.2 5.4 3.5 2.7 51.3 
SJK108 A-3 215 SB-4-4 Red Earthenware Group 2 10.5 23.5 0.4 23.5 5.0 3.0 2.4 48.9 
SJK109 A-529 443 SB-4-4 Red Earthenware Group 2 19.9 26.2 0.4 24.2 5.7 3.6 2.7 54.9 
SJK110 10A 6 SB-4-4 Red Earthenware Group 2 21.6 24.6 0.4 22.7 5.4 3.3 2.5 54.1 
SJK111 7056 789 SB-4-4 Red Earthenware Group 2 11.3 24.0 0.4 22.3 5.2 2.9 2.4 50.6 
SJK112 18 270 SB-4-4 Red Earthenware Group 2 18.7 27.0 0.4 26.5 5.9 3.9 3.0 57.1 
SJK113 17 271 SB-4-4 Red Earthenware Group 2 30.0 26.5 0.4 26.9 5.9 4.0 2.9 55.5 
SJK114 2 272 SB-4-4 Red Earthenware Group 2 25.0 27.5 0.4 26.3 5.8 3.1 2.5 57.0 
SJK115 21 273 SB-4-4 Red Earthenware Group 2 15.0 23.3 0.4 23.3 5.2 2.8 2.4 49.7 
SJK116 8002 807 SB-4-4 Red Earthenware Group 2 30.7 31.0 0.4 29.6 5.7 3.6 2.6 63.5 
SJK117 20 275 SB-4-4 Red Earthenware Group 2 11.4 24.1 0.4 24.9 5.2 3.2 2.0 49.6 
SJK118 50003 837 SB-4-4 Coarse Utility Ware Group 5 8.1 37.4 0.4 33.1 6.9 3.2 2.8 72.7 
SJK119 50004 838 SB-4-4 Red Earthenware Group 2 16.4 28.1 0.4 27.2 5.9 4.0 2.8 56.7 
SJK120 7023 756 SB-4-4 Fine Red Earthenware Group 8 7.9 35.7 0.5 38.6 7.0 2.8 3.4 73.4 
SJK121 4 276 SB-4-4 Red Earthenware Group 2 24.5 35.9 0.4 25.0 6.0 3.3 2.6 77.2 
SJK122 6A 282 SB-4-4 Grit-tempered Ware Group 6 7.8 25.6 0.4 22.9 5.5 3.4 2.7 55.0 
SJK123 7021 754 SB-4-4 Grit-tempered Ware Group 6 5.8 25.4 0.4 21.2 5.4 3.7 3.0 53.6 
SJK124 7020 753 SB-4-4 Grit-tempered Ware Group 6 6.2 24.6 0.4 20.7 5.3 3.3 2.8 52.8 
SJK125 7022 755 SB-4-4 Grit-tempered Ware Group 6 13.3 25.7 0.5 21.7 5.5 3.1 2.9 55.2 
SJK126 7040B 774 SB-4-4 Green-glazed Ware Group 1 34.3 28.4 0.4 26.7 5.9 2.7 2.7 61.6 
SJK127 7053 786 SB-4-4 Plain Tin-enamelled Ware Group 1 22.4 26.5 0.3 19.8 5.3 3.3 2.3 57.6 
SJK128 7036 769 SB-4-4 Grit-tempered Ware II Unassigned 14.6 24.7 0.3 18.9 4.9 1.9 2.5 53.7 
SJK129 7010 743 SB-4-4 Grit-tempered Ware Group 6 6.3 26.0 0.5 22.1 5.6 3.8 2.9 54.6 
SJK130 7017 750 SB-4-4 Grit-tempered Ware Group 6 11.1 24.4 0.4 22.7 5.2 3.0 2.6 51.7 
SJK131 7041 775 SB-4-4 Fine Red Earthenware Group 7 11.1 29.5 0.5 28.4 6.3 2.9 3.1 63.3 
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SJK132 7001 736 SB-4-4 Red Earthenware Group 2 22.0 26.1 0.4 22.1 5.6 3.6 2.6 57.1 
SJK133 16 277 SB-4-4 Red Earthenware Group 2 25.5 25.0 0.4 21.3 5.6 3.5 2.6 56.3 
 
Table 37b. Element concentrations determined by INAA continued (ppm). 
Analysis ID Co Cr Cs Eu Fe Hf Ni Rb Sb Sc Sr Ta Tb Th Zn Zr 
SJK001 13.0 28.3 7.6 1.1 37179.5 4.9 0.0 111.7 1.2 12.1 333.3 0.8 0.7 13.2 105.5 114.4 
SJK002 14.4 90.7 6.3 1.3 38876.2 4.2 0.0 110.3 1.1 13.8 448.5 1.0 0.7 10.2 86.4 116.4 
SJK003 21.0 27.7 14.4 1.2 53832.0 4.2 0.0 120.8 3.9 18.6 259.1 0.7 0.6 13.8 149.3 107.8 
SJK004 17.6 23.1 13.1 1.1 47490.6 5.2 0.0 103.4 3.5 17.1 332.9 0.7 0.7 13.7 116.7 124.7 
SJK005 15.1 46.4 19.5 1.2 47389.4 4.1 0.0 130.7 1.3 15.1 419.8 0.6 0.6 8.7 109.0 107.3 
SJK006 20.4 27.1 14.6 1.2 52897.8 4.1 0.0 120.3 3.6 18.5 349.4 0.7 0.8 13.0 151.6 118.5 
SJK007 15.6 28.7 42.3 1.1 43549.9 5.3 0.0 127.0 5.3 16.3 297.2 0.8 0.6 13.2 129.7 119.5 
SJK008 15.2 103.4 3.1 1.3 42650.2 4.4 37.1 71.2 1.0 15.0 1831.3 1.1 0.8 10.7 123.2 137.5 
SJK009 14.3 88.2 4.5 1.2 38923.1 4.2 32.9 84.5 1.0 13.6 423.5 1.0 0.8 10.0 84.4 115.7 
SJK010 13.4 26.1 16.2 1.1 36186.5 5.4 0.0 118.2 3.8 13.3 347.3 0.8 0.6 11.6 102.8 125.6 
SJK011 10.9 85.9 13.7 1.0 28396.0 5.8 0.0 139.8 1.7 15.7 0.0 1.6 0.9 21.6 60.8 184.8 
SJK012 11.1 92.6 14.3 1.1 28322.9 6.9 0.0 143.1 1.8 16.2 60.2 1.6 0.8 23.4 63.8 184.0 
SJK013 11.0 88.6 14.1 1.1 28707.1 6.8 0.0 143.8 1.7 16.2 53.2 1.7 0.9 22.4 59.6 200.5 
SJK014 14.1 89.6 6.1 1.2 38972.0 4.2 0.0 109.6 1.1 13.7 496.7 1.0 0.8 10.4 89.5 111.9 
SJK015 14.0 36.2 6.2 1.3 44293.9 7.6 19.1 84.0 2.5 16.2 225.0 1.0 1.1 12.9 109.8 192.0 
SJK016 18.3 25.9 64.5 1.2 48718.9 4.9 0.0 146.7 6.0 18.0 338.0 0.7 0.7 14.2 157.7 140.6 
SJK017 14.5 34.2 7.8 1.0 43913.7 5.0 0.0 88.7 1.7 14.2 272.2 0.9 0.6 12.6 98.3 113.3 
SJK018 14.7 35.5 8.3 1.0 44364.9 5.6 0.0 98.4 1.7 14.4 270.8 0.8 0.6 11.7 103.3 129.1 
SJK019 19.1 26.1 13.6 1.2 49182.9 4.6 0.0 95.4 3.7 17.4 314.2 0.7 0.7 14.5 125.5 115.8 
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SJK020 19.0 24.8 46.7 1.2 49806.2 4.6 0.0 138.7 6.3 17.4 303.8 0.7 0.7 14.5 151.2 121.8 
SJK021 19.6 24.8 13.9 1.2 50408.0 4.5 0.0 108.1 3.7 17.7 401.5 0.7 0.7 13.0 154.3 125.3 
SJK022 20.7 27.4 14.1 1.2 54307.6 4.6 0.0 106.8 3.6 18.9 309.7 0.7 0.8 13.9 154.4 118.4 
SJK023 20.7 27.0 12.6 1.2 53639.5 4.5 0.0 120.0 3.5 18.9 346.8 0.7 0.6 13.5 193.5 121.5 
SJK024 14.7 34.3 8.7 1.1 44263.5 4.8 0.0 98.1 1.6 14.8 295.2 0.8 0.6 12.2 125.2 128.9 
SJK025 21.3 26.1 14.4 1.2 54047.9 4.3 0.0 121.1 3.6 18.8 352.6 0.7 0.6 13.2 161.0 85.7 
SJK026 16.7 106.5 4.5 1.4 43129.4 4.4 36.6 90.9 0.9 15.9 489.1 1.1 0.9 11.1 110.9 123.5 
SJK027 23.5 32.3 12.7 1.1 58024.5 4.2 0.0 108.2 3.4 20.1 317.4 0.7 0.6 13.3 180.0 139.6 
SJK028 18.8 24.4 13.3 1.2 49898.0 5.1 0.0 106.5 3.7 17.5 391.6 0.7 0.6 15.0 158.2 131.0 
SJK029 21.6 28.4 12.0 1.3 55548.5 5.0 0.0 97.3 4.0 19.2 328.9 0.8 0.7 15.4 180.5 123.2 
SJK030 23.4 27.5 12.4 1.3 59479.2 4.4 0.0 88.2 4.1 20.3 433.3 0.7 0.9 15.1 168.7 98.4 
SJK031 15.1 29.3 13.6 1.1 39616.4 5.9 0.0 109.6 3.4 14.3 294.6 0.8 0.6 12.2 137.5 174.7 
SJK032 16.5 29.0 51.7 1.3 44407.8 5.2 0.0 127.0 7.0 16.9 273.0 0.8 0.6 13.1 176.1 164.6 
SJK033 21.0 27.1 10.8 1.3 55303.1 5.6 0.0 87.5 3.8 19.1 292.1 0.7 0.8 13.6 164.1 139.0 
SJK034 19.7 26.8 49.3 1.2 51150.6 4.8 0.0 125.3 5.4 18.7 401.4 0.7 0.8 14.6 214.5 110.1 
SJK035 19.6 24.9 14.3 1.2 53759.3 5.1 0.0 93.3 3.4 17.9 303.6 0.8 0.6 11.5 143.8 120.1 
SJK036 21.4 27.5 12.8 1.3 53838.4 5.4 0.0 95.1 3.8 19.0 348.0 0.7 0.7 15.1 148.8 147.7 
SJK037 19.7 25.3 16.3 1.2 51473.1 4.7 0.0 110.3 3.9 18.0 297.9 0.7 0.7 13.8 135.3 151.4 
SJK038 22.0 29.3 14.0 1.3 57470.7 4.8 0.0 100.5 4.0 20.1 320.4 0.7 0.7 15.4 160.0 106.1 
SJK039 19.6 26.1 40.8 1.3 51021.0 5.5 0.0 111.9 6.9 19.2 372.9 0.9 0.7 16.1 167.6 148.0 
SJK040 18.2 25.5 13.6 1.2 52622.8 5.0 0.0 92.4 3.4 17.4 286.3 0.7 0.6 11.2 129.7 112.5 
SJK041 15.3 104.5 5.8 1.4 43695.6 3.9 0.0 102.3 1.0 15.6 561.6 1.2 0.9 11.4 98.4 134.2 
SJK042 19.8 26.8 14.4 1.2 52830.9 4.4 0.0 96.2 3.7 18.2 360.3 0.7 0.7 13.7 159.8 130.8 
SJK043 19.8 24.2 14.0 1.2 51440.3 5.0 0.0 99.8 3.8 17.8 309.7 0.7 0.7 13.6 147.3 89.1 
SJK044 7.3 66.6 4.3 1.5 47269.1 11.3 0.0 51.8 1.0 16.9 461.8 1.5 0.9 16.3 65.3 287.7 
SJK045 13.0 22.8 6.0 1.2 39454.5 4.8 0.0 83.8 1.8 15.4 289.8 0.6 0.6 8.5 96.3 113.0 
SJK046 18.0 26.2 47.6 1.2 47282.4 5.3 0.0 125.4 6.8 17.8 320.7 0.8 0.6 14.5 158.1 125.0 
SJK047 20.4 28.7 14.1 1.2 56237.3 6.2 0.0 94.6 3.8 18.9 451.3 0.8 0.7 15.1 153.7 135.7 
SJK048 16.1 75.9 6.7 1.2 44410.2 4.5 0.0 101.8 1.9 17.6 277.8 0.8 0.8 10.3 133.3 94.8 
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SJK049 15.2 39.8 10.8 1.2 44631.1 4.9 0.0 77.6 1.3 14.4 443.8 0.5 0.6 8.8 94.5 131.9 
SJK050 15.6 39.8 10.7 1.2 44830.6 4.0 0.0 82.4 1.4 14.8 405.0 0.6 0.6 9.0 96.7 81.9 
SJK051 15.7 44.7 5.9 1.4 47891.5 8.1 0.0 72.0 2.9 17.5 164.3 1.0 0.8 11.9 271.0 217.9 
SJK052 16.6 27.4 53.3 1.2 44457.8 4.9 0.0 137.8 6.1 16.0 350.9 0.7 0.7 12.6 147.1 143.9 
SJK053 19.0 83.3 4.4 1.1 45768.4 4.2 29.9 81.5 1.5 17.8 67.5 0.7 0.7 9.5 133.9 84.7 
SJK054 16.8 82.9 5.3 1.3 47872.3 5.4 32.8 90.4 1.8 19.0 154.1 0.8 0.8 11.9 132.5 139.2 
SJK055 18.5 41.4 7.0 1.4 53006.4 7.5 25.1 84.6 2.8 19.6 129.1 1.0 0.8 13.1 141.2 172.7 
SJK056 17.1 38.9 7.5 1.4 51777.0 7.7 0.0 96.4 2.8 19.3 133.4 1.0 0.9 13.5 135.9 181.4 
SJK057 17.2 26.5 56.1 1.2 46503.9 5.2 0.0 149.5 6.2 16.4 279.0 0.8 0.8 13.2 198.8 130.2 
SJK058 6.6 85.3 9.2 1.0 48939.8 8.0 0.0 78.3 1.3 16.5 111.0 1.3 0.7 14.8 88.4 210.7 
SJK059 19.6 27.3 58.0 1.3 51926.1 5.1 0.0 128.0 5.9 17.6 326.9 0.8 0.7 13.9 208.4 155.8 
SJK060 6.9 84.7 9.0 0.9 47554.9 7.8 38.9 72.3 1.3 16.1 109.8 1.4 0.6 14.7 93.1 191.6 
SJK061 20.3 27.0 56.9 1.3 52507.6 5.0 0.0 137.7 5.4 19.5 281.0 0.8 0.8 15.4 206.1 137.3 
SJK062 18.5 87.8 5.0 1.2 47866.0 4.2 0.0 84.8 1.6 19.0 106.2 0.8 0.8 10.0 157.1 102.1 
SJK063 17.5 38.8 7.5 1.4 50688.8 6.9 0.0 95.2 2.7 18.4 156.0 1.0 0.8 12.5 138.1 178.5 
SJK064 16.2 39.0 5.9 1.4 48855.7 7.9 0.0 76.9 3.8 18.0 168.5 1.1 0.9 13.2 123.2 214.9 
SJK065 16.9 41.1 5.3 1.4 48690.0 6.5 0.0 74.2 2.8 18.0 240.0 1.1 0.9 11.4 112.4 182.7 
SJK066 7.0 89.7 9.4 0.9 50288.4 9.2 0.0 70.2 1.3 17.6 0.0 1.4 0.8 15.4 96.3 238.7 
SJK067 16.5 38.5 6.5 1.2 46483.1 5.9 32.3 67.6 2.5 16.1 183.0 1.0 0.8 11.5 148.8 181.2 
SJK068 16.8 29.8 39.4 1.1 44660.6 5.5 0.0 120.8 5.4 17.1 258.6 0.8 0.7 14.1 165.1 116.6 
SJK069 17.6 38.4 6.9 1.4 51131.0 7.0 0.0 84.8 2.7 18.9 194.1 1.0 0.9 12.0 138.2 184.9 
SJK070 18.4 85.1 5.5 1.3 48592.1 5.6 0.0 94.1 2.0 19.3 176.3 0.9 0.9 11.6 169.7 166.7 
SJK071 15.6 39.3 5.5 1.4 46491.1 5.6 0.0 70.7 2.6 17.2 226.6 1.0 0.9 10.7 96.0 144.9 
SJK072 16.5 36.4 7.1 1.4 49021.9 7.3 0.0 88.9 2.6 17.8 166.9 0.9 0.9 11.7 129.6 189.3 
SJK073 16.5 38.3 7.3 1.4 51066.5 6.8 40.8 86.8 3.1 18.5 155.6 1.0 0.9 12.6 145.0 149.6 
SJK074 17.0 39.0 7.0 1.4 51239.7 7.5 40.1 87.1 2.7 18.8 162.5 0.9 0.9 12.3 125.6 186.6 
SJK075 18.8 44.5 5.7 1.5 54757.4 5.7 0.0 69.8 3.0 18.2 154.8 1.0 0.9 11.3 141.7 127.3 
SJK076 15.8 39.4 6.3 1.4 48414.1 8.4 0.0 81.4 24.4 17.4 204.2 1.0 0.9 13.8 133.9 194.2 
SJK077 20.9 26.5 57.7 1.3 53932.2 5.4 0.0 124.8 6.3 19.6 591.7 0.8 0.8 15.5 187.2 122.8 
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SJK078 18.7 83.1 4.6 1.1 45778.6 4.2 0.0 84.6 1.8 18.3 95.8 0.7 0.7 9.7 124.7 91.8 
SJK079 18.8 89.8 4.7 1.2 49257.4 4.3 54.2 82.5 1.9 19.4 105.7 0.7 0.8 10.4 134.1 106.8 
SJK080 20.7 27.0 15.0 1.2 54138.9 4.6 0.0 106.1 4.3 18.5 298.6 0.7 0.7 14.9 148.4 134.1 
SJK081 20.1 31.3 59.4 1.4 52503.0 5.7 0.0 120.0 7.9 18.4 312.0 0.9 0.7 15.3 219.1 154.2 
SJK082 18.0 26.9 48.6 1.3 49033.6 6.1 0.0 120.9 7.4 17.9 359.3 0.8 0.7 14.2 147.7 128.9 
SJK083 18.3 25.8 40.6 1.3 49036.9 5.5 0.0 115.1 7.2 18.5 306.4 0.8 1.0 15.1 153.2 129.3 
SJK084 16.4 35.9 10.5 1.1 45989.9 5.4 0.0 104.7 2.0 16.0 297.1 0.8 0.7 12.5 128.0 126.3 
SJK085 18.1 28.9 41.2 1.3 48350.7 5.6 0.0 121.1 7.2 16.9 312.6 0.8 0.7 14.1 165.7 145.3 
SJK086 17.6 29.7 50.7 1.3 47848.7 5.1 0.0 131.6 6.3 16.8 366.1 0.8 0.7 13.2 159.3 110.7 
SJK087 19.8 28.3 44.4 1.3 54235.6 5.6 20.5 107.9 6.4 18.7 279.0 0.8 0.9 14.9 187.4 129.3 
SJK088 18.2 120.9 2.4 1.5 48139.9 4.5 33.0 62.6 1.0 17.4 305.3 1.2 0.9 12.0 99.5 130.4 
SJK089 20.0 111.2 6.8 1.4 44936.0 4.3 52.0 71.2 1.0 16.3 371.0 1.1 0.9 11.3 91.4 110.6 
SJK090 20.8 121.8 2.0 1.6 48841.3 4.6 41.4 46.3 1.1 18.4 367.1 1.2 0.9 12.0 99.3 119.9 
SJK091 17.6 115.1 5.7 1.4 45093.4 4.3 38.9 60.4 1.3 16.6 417.2 1.2 0.9 11.1 87.3 106.4 
SJK092 20.1 122.9 4.5 1.5 50423.1 4.6 54.9 91.9 1.2 17.9 414.5 1.3 0.9 12.2 97.8 130.3 
SJK093 18.8 115.1 6.0 1.4 46719.4 4.4 36.9 57.8 1.1 16.7 366.7 1.2 0.9 11.6 100.7 92.8 
SJK094 14.1 99.2 5.5 1.3 40291.6 4.3 35.7 99.8 0.9 14.8 284.1 1.1 0.8 10.7 83.0 100.4 
SJK095 15.3 108.7 5.7 1.3 43244.6 4.0 45.4 104.0 1.1 15.8 264.0 1.1 0.8 10.5 79.9 104.3 
SJK096 16.1 115.8 4.7 1.5 47018.2 4.4 41.9 94.3 1.1 17.1 262.9 1.2 0.9 11.8 94.9 113.7 
SJK097 14.3 107.5 4.2 1.4 46818.9 4.7 34.7 86.6 1.3 16.4 259.9 1.2 0.9 13.4 85.3 126.0 
SJK098 14.4 32.2 4.9 1.2 44232.7 6.4 0.0 70.3 2.7 16.4 363.2 0.9 0.7 10.0 92.6 178.7 
SJK099 14.7 95.4 4.8 1.2 38758.0 3.7 30.7 94.0 1.0 14.2 260.2 1.0 0.8 9.7 71.8 90.3 
SJK100 6.7 84.3 8.9 1.0 48105.1 8.0 0.0 90.1 1.5 16.2 67.3 1.3 0.7 14.6 84.1 192.6 
SJK101 22.3 25.3 11.8 1.2 54345.4 4.6 22.8 81.8 3.9 18.4 274.9 0.7 0.6 13.2 129.5 99.5 
SJK102 20.8 23.4 11.5 1.2 52092.9 4.7 23.2 93.5 3.7 17.9 336.5 0.7 0.6 13.1 122.9 112.2 
SJK103 21.8 24.8 10.7 1.2 51396.7 4.8 0.0 87.3 3.7 17.8 289.4 0.7 0.7 12.5 121.9 124.0 
SJK104 15.5 110.6 3.3 1.4 44869.3 4.4 38.0 72.5 1.1 16.3 215.8 1.2 0.9 11.3 85.1 121.6 
SJK105 19.4 23.9 11.5 1.1 48580.6 4.7 0.0 84.3 3.8 16.5 292.3 0.7 0.6 12.6 112.5 99.0 
SJK106 16.0 37.0 6.9 1.3 49187.2 6.5 0.0 86.9 2.6 18.0 144.6 0.9 0.9 11.6 119.2 140.2 
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SJK107 22.1 28.9 11.0 1.1 53350.6 4.2 0.0 91.1 3.2 18.5 302.8 0.7 0.6 12.5 137.9 106.4 
SJK108 20.7 24.5 12.0 1.0 49774.3 4.1 0.0 97.7 3.2 17.4 270.7 0.6 0.6 12.0 134.6 91.3 
SJK109 21.1 24.5 12.3 1.1 53128.9 4.4 0.0 91.3 3.4 18.3 283.6 0.7 0.8 13.5 125.9 117.8 
SJK110 20.4 24.8 8.5 1.1 53318.2 6.6 0.0 78.4 3.6 18.3 274.5 0.7 0.6 13.6 123.3 171.5 
SJK111 24.3 29.7 9.6 1.1 60821.4 3.9 0.0 98.2 2.9 20.8 238.2 0.6 0.6 11.8 129.1 87.7 
SJK112 21.9 26.2 11.5 1.2 54300.0 4.5 26.3 95.0 3.5 19.0 267.1 0.8 0.8 13.6 132.5 102.9 
SJK113 22.6 27.0 11.9 1.2 57069.7 4.8 0.0 82.7 4.1 19.8 293.1 0.7 0.8 15.7 133.0 96.3 
SJK114 20.0 26.0 10.0 1.2 52035.8 4.7 0.0 76.1 3.9 18.4 288.7 0.6 0.7 13.9 127.0 115.6 
SJK115 25.0 31.5 9.4 1.1 62243.2 3.6 0.0 95.6 3.7 21.1 240.4 0.6 0.7 12.6 135.1 69.0 
SJK116 22.1 25.7 11.3 1.2 54276.3 4.5 0.0 81.1 3.9 18.5 286.0 0.7 0.6 15.6 127.8 126.9 
SJK117 21.7 29.2 11.8 1.1 53205.1 4.5 0.0 98.1 3.2 18.6 277.0 0.7 0.6 12.4 139.4 109.4 
SJK118 15.1 109.1 3.4 1.4 43708.8 4.3 38.9 74.5 1.0 16.1 283.8 1.1 0.9 11.1 90.8 101.7 
SJK119 21.2 28.7 13.9 1.2 55374.6 4.7 21.7 91.0 3.7 19.9 275.5 0.7 1.0 14.6 139.1 119.8 
SJK120 16.8 39.5 4.4 1.4 47169.2 5.7 0.0 61.6 2.4 17.3 212.2 1.0 0.9 12.0 102.2 153.5 
SJK121 23.9 35.3 12.0 1.2 61038.3 4.4 0.0 102.9 3.4 21.1 241.6 0.7 0.8 17.9 151.1 123.7 
SJK122 18.4 89.6 5.0 1.2 48636.8 4.2 30.2 82.0 1.7 19.4 94.1 0.8 0.8 10.3 134.5 96.9 
SJK123 17.0 81.5 4.3 1.1 44187.7 4.0 0.0 77.4 1.3 17.6 70.2 0.7 0.8 10.1 119.8 104.2 
SJK124 17.8 84.0 4.2 1.1 45908.3 4.7 0.0 73.4 1.5 17.8 68.3 0.7 0.8 10.0 124.8 103.7 
SJK125 19.4 91.8 4.9 1.1 50213.3 4.2 59.3 81.0 1.9 19.7 65.1 0.8 0.9 10.4 139.5 98.6 
SJK126 21.4 28.6 38.7 1.3 54859.8 5.1 0.0 107.2 5.5 20.2 272.1 0.8 0.9 15.9 162.8 109.9 
SJK127 17.7 28.8 36.3 1.2 46818.1 5.1 0.0 109.4 6.3 16.7 284.9 0.8 0.8 13.1 144.9 131.3 
SJK128 14.6 27.4 4.2 1.2 40681.7 4.4 0.0 65.9 1.4 15.8 207.9 0.6 0.7 8.5 80.0 103.8 
SJK129 18.0 89.4 4.5 1.2 47960.7 4.4 0.0 76.3 1.4 19.1 76.8 0.8 0.8 10.4 129.8 98.3 
SJK130 18.0 85.5 4.5 1.1 46058.5 4.1 0.0 76.5 1.8 18.4 91.8 0.8 0.9 9.6 126.3 106.5 
SJK131 16.9 90.6 5.9 1.4 51740.8 5.4 0.0 84.1 1.7 20.3 100.3 0.9 1.0 11.7 126.5 128.8 
SJK132 22.2 26.2 11.7 1.2 53572.4 4.5 0.0 97.3 3.5 18.6 253.2 0.7 0.9 13.7 138.7 118.6 
SJK133 23.7 35.7 9.2 1.2 62370.2 5.0 0.0 87.2 3.7 22.0 272.1 0.7 0.7 14.9 157.5 112.2 
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Table 37c. Element concentrations determined by INAA continued (ppm). 
Analysis ID Al Ba Ca Dy K Mn Na Ti V 
SJK001 85843.1 561.9 24529.6 3.1 21309.6 986.0 15383.8 4858.1 82.9 
SJK002 72629.9 401.9 79208.3 4.6 21649.6 781.4 5030.7 5340.1 95.3 
SJK003 94067.5 592.9 23178.3 3.7 23056.5 1381.3 17016.5 5532.5 126.9 
SJK004 94165.1 732.5 21357.9 4.1 24505.8 905.3 18070.4 5172.3 135.3 
SJK005 82847.3 309.6 61889.8 3.4 37936.6 831.7 6413.7 4793.4 125.8 
SJK006 96926.7 479.3 22612.2 3.9 23482.5 1383.6 17891.7 4553.2 130.6 
SJK007 87290.5 607.4 21275.7 3.2 21380.5 827.2 16981.6 6178.2 102.4 
SJK008 82821.0 639.0 78700.0 5.0 17619.7 666.7 6440.6 5562.6 104.2 
SJK009 70183.1 360.7 94989.0 4.7 19595.8 808.8 5175.4 5393.4 89.5 
SJK010 86356.7 615.3 25554.9 3.2 25135.7 733.8 17078.5 5168.1 92.6 
SJK011 87860.3 351.5 2935.6 4.9 11784.5 324.7 1730.9 5442.2 102.3 
SJK012 90034.4 331.2 4531.9 5.0 11474.2 329.7 1765.0 5944.5 93.0 
SJK013 92699.4 360.7 3467.3 4.7 10769.7 324.2 1760.1 5448.4 90.7 
SJK014 70890.2 346.3 83639.4 4.3 22270.3 809.7 5418.8 5417.2 90.2 
SJK015 79093.3 422.9 18878.6 4.6 14695.0 641.3 12409.9 5881.5 119.5 
SJK016 96326.6 637.2 18741.6 4.0 24069.7 969.5 16420.2 5046.0 137.0 
SJK017 85278.3 453.5 20134.5 4.1 22577.9 635.8 14079.0 5394.4 103.8 
SJK018 83352.2 396.0 19283.4 3.5 19499.4 636.7 14204.7 5342.6 94.7 
SJK019 90977.4 585.0 20587.4 3.8 20332.6 936.9 18360.0 5460.6 117.4 
SJK020 95035.6 510.8 22495.1 4.2 23929.6 1081.7 16404.5 5168.2 106.9 
SJK021 97176.7 689.4 23942.4 3.6 19238.2 1023.3 18923.2 5027.2 124.3 
SJK022 99985.1 643.5 22153.4 4.6 21145.6 1447.2 18550.1 5072.6 120.1 
SJK023 94070.1 555.4 21712.3 4.1 21996.6 1375.5 17011.2 4750.3 119.3 
SJK024 87012.9 466.6 17578.4 3.7 20179.5 598.2 14061.7 5088.0 95.4 
SJK025 95590.2 639.3 22753.8 3.7 23074.9 1374.4 17604.6 4593.6 132.1 
SJK026 78841.3 390.7 42385.8 4.5 21467.3 548.0 4959.1 5444.3 111.2 
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Analysis ID Al Ba Ca Dy K Mn Na Ti V 
SJK027 92300.0 568.6 26779.1 3.9 18760.2 1460.9 17389.7 5182.9 133.5 
SJK028 93262.2 538.7 23713.6 3.4 24813.6 880.7 18417.5 4935.4 112.3 
SJK029 104948.4 668.3 21646.2 3.8 17518.2 1060.7 17113.7 6953.5 91.9 
SJK030 105041.3 640.6 21650.9 4.4 18877.4 1112.7 18105.2 5576.6 108.7 
SJK031 90845.0 486.5 23019.9 3.3 21462.6 682.4 16710.3 4849.6 88.3 
SJK032 101847.5 560.1 16967.0 4.0 22569.9 796.7 15331.1 6394.3 129.6 
SJK033 100219.4 597.4 23443.8 3.7 19080.3 1050.7 18911.8 5890.4 115.2 
SJK034 98690.3 532.1 16727.3 3.9 19232.6 952.4 13756.4 5323.4 112.0 
SJK035 93818.0 557.2 23551.3 3.6 17978.1 1140.6 17661.3 5452.1 116.8 
SJK036 102286.5 518.2 20668.2 3.7 18874.6 1044.1 17258.5 5055.8 107.6 
SJK037 95193.6 624.8 18625.9 3.7 21895.5 1101.0 17909.5 4695.5 136.4 
SJK038 99396.2 590.0 21431.8 4.5 20232.1 1170.2 16755.1 4709.6 117.6 
SJK039 99416.8 500.4 20424.6 4.1 20508.9 983.5 15480.2 5015.1 117.5 
SJK040 97373.0 491.0 23417.3 3.3 18089.0 1069.0 18046.7 5271.2 110.9 
SJK041 86558.9 419.6 59762.2 4.6 24126.5 494.5 4596.7 5539.9 126.3 
SJK042 99158.3 512.5 21572.8 3.8 20790.8 1181.8 18602.2 5052.6 112.9 
SJK043 101830.9 605.0 19926.1 3.4 21941.7 1130.0 18044.2 5049.3 117.5 
SJK044 121609.3 278.1 13169.7 5.8 13107.6 422.2 7815.2 7444.0 141.0 
SJK045 92289.3 471.6 17896.9 3.8 16214.9 880.8 14693.8 5106.8 96.0 
SJK046 96597.8 537.3 18961.6 3.6 22660.5 896.8 16519.0 5503.8 137.6 
SJK047 105247.9 480.9 21163.2 3.9 19642.1 1232.0 16525.2 5636.2 99.7 
SJK048 92343.0 465.2 14528.2 4.4 19847.4 801.8 10952.4 4565.6 110.6 
SJK049 79868.0 365.2 84351.8 3.2 21633.6 958.0 8671.1 4636.0 113.5 
SJK050 75848.3 397.6 78246.6 3.0 19156.8 952.8 8485.6 4387.9 100.8 
SJK051 89756.4 331.1 16519.5 4.8 14007.5 749.8 11712.6 5377.8 98.2 
SJK052 88048.4 548.2 26033.7 3.9 21487.2 930.0 18269.8 5365.5 126.1 
SJK053 91209.7 451.3 11587.6 4.1 14045.8 992.4 6870.9 5182.1 126.7 
SJK054 95814.8 464.2 12148.1 5.1 17339.8 749.4 10663.3 5218.0 147.4 
SJK055 97867.1 367.2 16730.5 5.2 13972.3 995.0 10318.2 5828.1 122.2 
Appendix B: Chemical Data Resulting from INAA 
405 
Analysis ID Al Ba Ca Dy K Mn Na Ti V 
SJK056 99101.4 400.3 17509.2 5.0 17767.0 993.3 10556.5 6314.0 141.0 
SJK057 90205.9 538.6 19004.0 3.0 21398.9 893.1 16366.5 5122.2 130.5 
SJK058 101995.2 311.2 8345.1 4.1 10935.2 150.9 937.4 6807.8 149.3 
SJK059 97440.9 444.5 16868.9 3.4 21960.5 1052.3 16661.2 5290.4 122.7 
SJK060 101926.8 276.0 6945.2 4.1 9574.1 212.5 932.5 6249.0 143.2 
SJK061 102237.7 625.0 16932.1 4.1 21642.2 1119.9 15259.5 5504.7 125.2 
SJK062 85745.7 572.0 11711.8 4.4 16463.5 850.9 7497.7 4949.3 128.3 
SJK063 92439.3 388.3 16659.2 4.4 15586.3 1003.6 10226.5 5996.7 128.6 
SJK064 91072.5 312.5 16408.4 4.8 15374.5 744.5 11685.7 5460.4 102.9 
SJK065 90505.1 389.9 23389.9 5.9 15343.4 1087.9 12248.6 6014.2 108.9 
SJK066 107640.3 269.9 5684.8 4.4 8690.9 146.0 992.9 7360.3 150.8 
SJK067 98360.6 441.0 13542.0 4.6 14429.8 1109.4 10210.2 5956.0 114.1 
SJK068 91912.5 583.4 20038.5 3.6 19112.7 885.9 17480.7 5681.5 117.2 
SJK069 100435.5 352.7 16515.5 5.4 14365.9 1041.1 11087.6 6400.3 123.6 
SJK070 97387.0 486.8 12752.0 4.8 19512.0 858.0 10592.3 5207.7 134.9 
SJK071 92285.9 296.8 24140.9 4.7 16816.8 1025.0 12578.4 5419.5 130.5 
SJK072 100396.4 419.5 17186.1 4.8 14939.9 1002.0 10430.5 6812.1 126.5 
SJK073 98084.4 372.9 17396.3 5.2 17203.5 923.6 11662.0 6169.8 137.2 
SJK074 101574.6 488.9 16205.9 4.8 15616.7 1014.9 10839.6 6344.7 131.0 
SJK075 100401.8 441.5 11712.6 4.9 15793.7 1158.1 10432.7 5946.4 133.6 
SJK076 90170.4 405.2 17830.2 4.8 17051.3 742.0 11992.7 6201.6 116.0 
SJK077 96987.4 550.7 19535.1 3.8 20489.2 947.0 13732.3 5555.3 109.8 
SJK078 85448.5 401.0 11569.0 4.3 16337.0 1017.6 7402.8 4671.6 118.6 
SJK079 91409.0 437.9 11419.5 4.4 17861.7 938.0 7303.6 5178.3 139.8 
SJK080 98934.6 641.6 20053.3 3.8 18157.5 1119.5 18347.3 4594.2 118.3 
SJK081 94302.8 634.6 21467.3 4.1 18200.9 1194.8 16993.8 5899.6 106.5 
SJK082 94227.6 490.7 20309.7 3.6 20894.0 893.1 17501.6 5555.1 117.1 
SJK083 102085.8 563.4 19241.8 3.9 20266.7 930.6 17093.2 5520.8 125.7 
SJK084 92778.6 476.3 16716.4 4.0 20379.0 1125.6 13276.9 5215.1 110.6 
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Analysis ID Al Ba Ca Dy K Mn Na Ti V 
SJK085 95569.4 498.4 22096.3 4.1 19807.7 930.5 17125.4 5904.7 119.9 
SJK086 88877.7 492.4 23267.3 3.8 22169.3 949.3 17700.8 6053.8 127.3 
SJK087 107432.6 557.6 19872.1 4.0 20233.8 1049.6 17452.4 6763.0 128.8 
SJK088 83115.4 395.5 61896.1 4.8 17347.6 726.7 4173.3 5281.5 114.6 
SJK089 80355.4 310.9 74969.2 4.6 14294.1 727.1 8138.7 5077.4 119.5 
SJK090 83019.1 347.7 71000.6 4.9 13969.5 690.7 4656.1 5315.9 114.6 
SJK091 78191.6 302.5 74211.1 4.2 12923.6 618.6 6850.9 4993.8 106.7 
SJK092 82379.0 375.7 66020.8 4.6 21219.8 778.7 4492.1 6341.2 90.1 
SJK093 83118.3 324.5 77115.3 4.5 14046.7 771.5 7256.0 5890.4 123.1 
SJK094 78909.2 363.9 50894.7 7.5 21555.2 490.7 5487.2 4881.7 116.1 
SJK095 80258.5 405.6 50725.0 4.5 20964.3 615.0 4927.3 5217.6 111.5 
SJK096 86244.8 311.1 48193.9 5.3 20676.6 530.4 4635.1 4752.7 121.9 
SJK097 87307.1 360.9 40937.0 4.7 22475.1 707.5 3722.0 5157.6 99.7 
SJK098 81618.6 413.4 31559.6 4.2 17988.9 1077.4 15874.3 4796.6 106.1 
SJK099 78818.5 425.0 49917.2 4.3 24609.5 592.2 5099.1 5223.3 100.6 
SJK100 99195.3 254.1 7683.6 4.1 11329.6 252.4 1039.5 5931.6 130.2 
SJK101 104356.2 570.0 20683.9 3.7 17843.8 1322.4 18901.2 5459.0 127.0 
SJK102 101210.6 539.5 24709.5 3.8 20263.9 1406.3 19774.1 5210.8 116.1 
SJK103 96263.5 625.6 22902.5 3.7 22398.0 1437.7 19461.8 5204.8 93.9 
SJK104 83091.5 353.0 45164.2 5.2 19787.9 659.6 4300.3 6419.7 115.4 
SJK105 98093.5 588.2 20698.7 4.1 21780.4 1102.7 17814.0 5172.5 120.0 
SJK106 99217.6 414.0 15834.3 4.8 16599.4 929.4 9858.9 5705.4 129.0 
SJK107 98019.8 488.0 23851.0 3.8 22198.1 1366.6 18423.4 5554.9 108.2 
SJK108 93935.1 533.8 23385.8 3.0 20930.2 1336.3 19796.2 4399.6 101.1 
SJK109 92725.6 438.5 22825.4 3.8 22231.7 1228.5 20136.5 5082.7 118.2 
SJK110 94502.1 634.3 20509.4 3.2 17070.3 1309.7 18319.3 5358.0 96.7 
SJK111 90000.6 418.2 23311.6 3.3 14897.5 1378.1 17405.0 7685.1 123.2 
SJK112 98273.7 573.6 21743.6 3.8 19545.7 1214.6 19681.0 6107.4 108.3 
SJK113 101816.1 510.4 20730.2 3.7 15800.3 1169.1 18087.3 5409.7 115.2 
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Analysis ID Al Ba Ca Dy K Mn Na Ti V 
SJK114 102529.9 501.6 19441.0 3.8 19164.4 1057.4 17784.7 5292.2 88.3 
SJK115 87330.0 566.2 26027.1 3.5 15836.6 1386.1 18354.5 5370.3 126.9 
SJK116 107456.5 460.3 18775.5 4.0 18061.2 1181.4 18295.0 5692.7 108.5 
SJK117 89821.0 534.8 24363.3 3.2 19515.8 1364.0 18365.2 5307.6 111.4 
SJK118 85025.9 416.2 45348.1 8.4 19654.1 564.3 3891.7 6055.0 117.6 
SJK119 106305.7 467.8 22440.8 4.0 21518.6 973.0 16901.0 4573.4 99.9 
SJK120 87766.7 271.7 25819.3 4.6 14651.1 1068.6 11396.7 5897.9 106.1 
SJK121 94477.7 426.5 26374.8 3.4 19546.9 1474.8 16190.6 5397.9 116.2 
SJK122 84110.3 361.7 11200.3 4.4 16812.7 796.9 7205.4 4265.9 122.6 
SJK123 81737.4 435.9 10643.2 3.9 16395.1 791.3 6169.3 4092.0 121.4 
SJK124 82933.8 420.6 11837.2 4.0 16750.0 773.2 6669.2 5544.3 131.3 
SJK125 87454.3 339.7 11202.4 3.8 18498.7 780.5 7067.0 4687.4 119.3 
SJK126 101998.3 516.3 19712.3 4.2 21201.6 1038.8 14669.7 4942.4 115.3 
SJK127 90361.9 520.2 23312.6 3.8 19095.0 936.0 16151.6 5561.0 101.8 
SJK128 87764.3 380.5 17202.6 4.3 16907.8 907.8 14574.5 4798.9 97.3 
SJK129 84637.5 404.9 10681.1 4.3 15462.5 821.5 6622.5 4542.1 121.8 
SJK130 81543.0 467.8 11609.4 3.8 17564.8 862.9 7124.7 4502.2 139.2 
SJK131 98464.3 337.5 11675.2 5.0 16017.1 686.1 9931.1 4714.5 128.6 
SJK132 99442.8 469.8 21539.1 3.7 19767.6 1234.2 19389.6 4824.6 120.4 
SJK133 102144.0 444.8 23105.9 3.7 14225.6 1581.8 15870.7 4565.8 107.7 
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Table 38. U-Pb geochronologic analyses of zircons extracted from five Red Earthenware olive jars. 
Analysis 
(sherd-
zircon#) 
U 
(ppm) 
206
Pb/ 
204
Pb 
U/Th 
206
Pb*/ 
207
Pb* 
± 
(%) 
Isotope ratios Apparent ages (Ma) Best 
age 
(Ma) 
± 
(Ma) 
Conc 
(%) 
207
Pb*/ 
235
U* 
± 
(%) 
206
Pb*/ 
238
U 
± 
(%) 
error 
corr. 
206
Pb*/ 
238
U* 
± 
(Ma) 
207
Pb*/ 
235
U 
± 
(Ma) 
206
Pb*/ 
207
Pb* 
± 
(Ma) 
A13-6 159 218 1.2 0.8410 234.2 0.0811 266.0 0.0005 126.3 0.47 3.2 4.0 79.2 205.4 NA NA 3.2 4.0 NA 
A13-94 144 1504 1.3 3.6400 171.4 0.0820 173.2 0.0022 25.1 0.14 13.9 3.5 80.1 134.1 3333.2 823.4 13.9 3.5 NA 
A13-33 475 1111 1.0 25.6223 33.4 0.0133 34.0 0.0025 6.2 0.18 15.9 1.0 13.4 4.5 -414.8 895.2 15.9 1.0 NA 
A13-63 241 2033 1.6 19.7486 74.8 0.0214 77.9 0.0031 21.8 0.28 19.7 4.3 21.5 16.6 224.3 2049.1 19.7 4.3 NA 
A13-60 595 401 0.7 17.3302 32.7 0.0265 33.5 0.0033 7.1 0.21 21.4 1.5 26.5 8.8 518.5 736.5 21.4 1.5 NA 
A13-24 452 4705 0.8 21.6839 31.6 0.0215 32.0 0.0034 5.3 0.16 21.8 1.1 21.6 6.8 3.7 776.9 21.8 1.1 NA 
A13-22 146 1032 1.0 13.7374 64.2 0.0516 64.7 0.0051 8.5 0.13 33.1 2.8 51.1 32.3 1008.2 1472.0 33.1 2.8 NA 
A13-40 193 252 1.2 17.5431 41.6 0.0753 42.5 0.0096 8.6 0.20 61.4 5.3 73.7 30.2 491.6 956.2 61.4 5.3 NA 
A13-64 490 19000 1.5 19.9993 8.6 0.0666 8.9 0.0097 2.3 0.26 62.0 1.4 65.5 5.6 195.1 200.0 62.0 1.4 NA 
A13-70 316 7343 1.0 23.9002 25.1 0.0564 25.3 0.0098 2.9 0.12 62.8 1.8 55.7 13.7 -236.1 641.8 62.8 1.8 NA 
A13-13 327 7437 0.9 23.6431 9.0 0.0573 10.1 0.0098 4.6 0.45 63.0 2.9 56.6 5.5 -208.9 225.6 63.0 2.9 NA 
A13-32 142 4675 1.4 22.7597 49.1 0.0600 49.6 0.0099 7.2 0.15 63.6 4.6 59.2 28.5 -114.2 1278.5 63.6 4.6 NA 
A13-61 182 7462 1.2 22.2096 43.6 0.0624 43.9 0.0100 5.6 0.13 64.4 3.6 61.4 26.2 -54.3 1108.7 64.4 3.6 NA 
A13-81 293 11644 1.0 25.5290 21.5 0.0550 22.2 0.0102 5.4 0.24 65.4 3.5 54.4 11.8 -405.3 568.0 65.4 3.5 NA 
A13-20 183 9205 1.6 28.2747 27.8 0.0500 28.4 0.0103 5.6 0.20 65.8 3.7 49.6 13.7 -679.7 780.7 65.8 3.7 NA 
A13-30 179 9890 1.4 28.5769 38.5 0.0495 38.9 0.0103 4.9 0.13 65.8 3.2 49.1 18.6 -709.2 1105.9 65.8 3.2 NA 
A13-75 139 4162 1.2 24.5275 59.4 0.0578 59.5 0.0103 4.4 0.07 66.0 2.9 57.1 33.0 -301.9 1653.9 66.0 2.9 NA 
A13-109 187 4853 0.9 20.1530 25.9 0.0712 26.1 0.0104 3.5 0.13 66.8 2.3 69.9 17.6 177.2 612.8 66.8 2.3 NA 
A13-104 249 6120 1.6 24.1514 16.8 0.0597 17.9 0.0105 6.0 0.34 67.1 4.0 58.9 10.2 -262.6 429.2 67.1 4.0 NA 
A13-34 78 5413 1.1 25.7926 40.0 0.0562 44.0 0.0105 18.5 0.42 67.5 12.4 55.6 23.8 -432.2 1085.5 67.5 12.4 NA 
A13-86 106 4196 1.4 33.8323 45.0 0.0430 45.2 0.0105 3.9 0.09 67.6 2.6 42.7 18.9 NA NA 67.6 2.6 NA 
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A13-67 95 3053 1.7 20.9855 56.3 0.0713 57.6 0.0109 12.4 0.22 69.6 8.6 70.0 39.0 82.0 1446.0 69.6 8.6 NA 
A13-79 114 2495 1.2 39.4174 53.6 0.0390 53.7 0.0111 4.4 0.08 71.5 3.1 38.8 20.5 NA NA 71.5 3.1 NA 
A13-77 398 5373 1.0 22.0268 11.1 0.0718 11.3 0.0115 2.4 0.21 73.6 1.7 70.4 7.7 -34.2 269.6 73.6 1.7 NA 
A13-14 202 7324 1.2 22.5583 17.0 0.0704 17.4 0.0115 3.6 0.21 73.8 2.7 69.1 11.6 -92.3 420.3 73.8 2.7 NA 
A13-37 85 2502 1.4 21.5416 44.7 0.0741 45.3 0.0116 7.4 0.16 74.2 5.5 72.6 31.7 19.6 1123.3 74.2 5.5 NA 
A13-54 71 2622 1.5 4.0008 738.4 0.4002 738.4 0.0116 6.9 0.01 74.4 5.1 341.8 #NUM! 3184.4 589.0 74.4 5.1 NA 
A13-59 192 246 1.1 14.8740 36.7 0.1098 37.0 0.0118 4.8 0.13 75.9 3.6 105.8 37.2 845.0 789.4 75.9 3.6 NA 
A13-28 167 1718 0.7 8.9054 61.8 0.1852 62.4 0.0120 8.6 0.14 76.6 6.6 172.5 99.4 1836.8 1264.8 76.6 6.6 NA 
A13-29 101 286 1.1 14.7619 37.7 0.1118 39.2 0.0120 10.8 0.28 76.7 8.3 107.6 40.0 860.6 809.6 76.7 8.3 NA 
A13-36 352 8733 1.2 19.6477 8.0 0.0855 8.5 0.0122 2.8 0.33 78.0 2.2 83.3 6.8 236.1 184.5 78.0 2.2 NA 
A13-102 92 2893 1.2 22.2347 42.9 0.0756 44.4 0.0122 11.6 0.26 78.1 9.0 74.0 31.7 -57.0 1089.6 78.1 9.0 NA 
A13-50 256 13539 1.2 22.9346 14.3 0.0736 14.5 0.0122 2.6 0.18 78.4 2.0 72.1 10.1 -133.1 355.0 78.4 2.0 NA 
A13-12 70 3381 1.5 10.3039 80.4 0.1648 80.6 0.0123 6.0 0.07 78.9 4.7 154.9 116.3 1568.2 1931.5 78.9 4.7 NA 
A13-55 693 55456 1.2 21.0166 6.2 0.0813 6.3 0.0124 1.2 0.20 79.4 1.0 79.4 4.8 78.5 146.2 79.4 1.0 NA 
A13-39 131 17260 1.3 18.7524 20.9 0.0912 21.7 0.0124 6.1 0.28 79.4 4.8 88.6 18.4 342.7 476.7 79.4 4.8 NA 
A13-105 118 4909 1.1 36.2261 58.7 0.0473 58.9 0.0124 4.6 0.08 79.7 3.7 46.9 27.0 NA NA 79.7 3.7 NA 
A13-21 92 247 1.1 20.0273 30.5 0.0857 33.4 0.0124 13.6 0.41 79.7 10.8 83.5 26.8 191.8 724.1 79.7 10.8 NA 
A13-56 143 7472 0.9 19.8239 24.9 0.0866 25.2 0.0125 4.1 0.16 79.8 3.3 84.3 20.4 215.5 583.9 79.8 3.3 NA 
A13-16 245 17169 1.4 20.2005 12.1 0.0851 12.5 0.0125 3.0 0.24 79.9 2.4 82.9 10.0 171.7 284.4 79.9 2.4 NA 
A13-90 168 4583 0.9 20.9883 15.2 0.0821 15.5 0.0125 3.1 0.20 80.1 2.5 80.1 12.0 81.7 362.7 80.1 2.5 NA 
A13-51 74 3353 1.2 20.5586 59.4 0.0839 60.2 0.0125 9.9 0.16 80.1 7.9 81.8 47.3 130.6 1530.0 80.1 7.9 NA 
A13-99 111 4901 1.2 18.7176 38.6 0.0929 39.1 0.0126 6.2 0.16 80.8 5.0 90.2 33.8 346.9 905.3 80.8 5.0 NA 
A13-15 283 12422 1.0 23.1574 9.6 0.0753 9.9 0.0127 2.2 0.22 81.1 1.8 73.8 7.0 -157.0 239.8 81.1 1.8 NA 
A13-27 131 1277 1.9 -2.4928 1984.2 -0.7009 1984.2 0.0127 6.2 0.00 81.2 5.0 -1225.7 #NUM! NA NA 81.2 5.0 NA 
A13-65 355 11778 1.2 21.0381 10.9 0.0834 11.1 0.0127 1.8 0.17 81.5 1.5 81.4 8.6 76.1 259.8 81.5 1.5 NA 
A13-25 156 11093 1.2 20.5395 24.2 0.0862 24.5 0.0128 4.1 0.17 82.3 3.3 84.0 19.8 132.7 576.4 82.3 3.3 NA 
A13-68 248 14550 0.9 20.4762 14.3 0.0866 14.5 0.0129 2.2 0.15 82.4 1.8 84.3 11.7 140.0 338.0 82.4 1.8 NA 
A13-18 334 24747 0.8 24.3565 24.7 0.0737 24.8 0.0130 2.6 0.10 83.4 2.1 72.2 17.3 -284.0 637.3 83.4 2.1 NA 
A13-69 137 5824 1.2 23.6231 32.9 0.0765 33.6 0.0131 6.7 0.20 84.0 5.6 74.9 24.3 -206.7 845.5 84.0 5.6 NA 
A13-66 140 6804 1.1 21.8311 24.9 0.0837 25.5 0.0133 5.5 0.22 84.9 4.7 81.6 20.0 -12.6 608.5 84.9 4.7 NA 
A13-38 718 15679 1.0 21.4441 7.9 0.0852 8.8 0.0133 3.8 0.44 84.9 3.2 83.1 7.0 30.5 190.4 84.9 3.2 NA 
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A13-49 568 17893 1.4 21.6184 8.3 0.0848 8.7 0.0133 2.7 0.31 85.1 2.3 82.6 6.9 11.0 200.0 85.1 2.3 NA 
A13-82 244 3609 1.8 16.3962 8.8 0.1121 10.2 0.0133 5.2 0.51 85.4 4.4 107.9 10.5 638.9 190.4 85.4 4.4 NA 
A13-46 138 4962 1.1 22.4387 25.4 0.0821 26.0 0.0134 5.5 0.21 85.5 4.7 80.1 20.0 -79.3 630.9 85.5 4.7 NA 
A13-97 139 5099 1.7 22.2531 38.5 0.0833 39.3 0.0134 7.9 0.20 86.1 6.8 81.3 30.7 -59.0 970.5 86.1 6.8 NA 
A13-85 339 17825 1.4 23.0743 6.2 0.0804 7.7 0.0135 4.6 0.59 86.2 3.9 78.5 5.8 -148.1 154.2 86.2 3.9 NA 
A13-10 498 4826 1.3 20.9017 7.5 0.0895 7.8 0.0136 2.1 0.27 86.9 1.8 87.1 6.5 91.5 177.3 86.9 1.8 NA 
A13-71 109 6192 1.1 20.6497 38.1 0.0914 38.6 0.0137 6.3 0.16 87.6 5.5 88.8 32.8 120.2 928.1 87.6 5.5 NA 
A13-101 263 7385 1.1 22.9156 11.3 0.0833 11.7 0.0138 3.2 0.27 88.6 2.8 81.2 9.2 -131.0 280.0 88.6 2.8 NA 
A13-1 192 4966 1.2 24.0186 22.4 0.0804 22.8 0.0140 4.3 0.19 89.7 3.8 78.6 17.3 -248.6 573.3 89.7 3.8 NA 
A13-52 162 5887 0.9 25.5853 18.9 0.0756 19.5 0.0140 4.9 0.25 89.9 4.4 74.0 13.9 -411.1 497.6 89.9 4.4 NA 
A13-57 116 4285 2.2 16.4808 19.9 0.1178 20.9 0.0141 6.3 0.30 90.1 5.6 113.0 22.3 627.8 432.5 90.1 5.6 NA 
A13-48 75 3297 1.6 25.5810 50.0 0.0759 52.3 0.0141 15.4 0.30 90.2 13.8 74.3 37.5 -410.6 1381.8 90.2 13.8 NA 
A13-47 200 10886 1.2 23.1803 22.4 0.0838 23.2 0.0141 5.9 0.25 90.2 5.2 81.7 18.2 -159.5 563.4 90.2 5.2 NA 
A13-80 265 8628 1.1 21.1565 10.0 0.0924 10.5 0.0142 3.2 0.30 90.7 2.8 89.7 9.0 62.7 238.0 90.7 2.8 NA 
A13-100 120 5437 1.8 26.1773 29.8 0.0747 30.1 0.0142 4.6 0.15 90.8 4.2 73.1 21.3 -471.2 802.6 90.8 4.2 NA 
A13-78 294 12812 1.9 23.2867 12.8 0.0842 13.0 0.0142 2.4 0.18 91.0 2.1 82.1 10.3 -170.9 319.6 91.0 2.1 NA 
A13-73 238 13548 2.2 22.1822 35.4 0.0887 35.6 0.0143 3.5 0.10 91.3 3.1 86.3 29.4 -51.2 885.8 91.3 3.1 NA 
A13-41 196 6203 1.5 21.4487 15.2 0.0918 15.8 0.0143 4.3 0.27 91.4 3.9 89.1 13.5 30.0 365.5 91.4 3.9 NA 
A13-26 173 13615 1.7 20.6328 14.2 0.0955 14.6 0.0143 3.4 0.24 91.5 3.1 92.6 12.9 122.1 335.7 91.5 3.1 NA 
A13-106 147 16937 2.2 24.4073 14.5 0.0807 15.6 0.0143 5.8 0.37 91.5 5.3 78.8 11.8 -289.4 370.2 91.5 5.3 NA 
A13-88 168 7367 1.1 22.1785 18.7 0.0889 19.5 0.0143 5.4 0.28 91.5 4.9 86.5 16.2 -50.8 459.1 91.5 4.9 NA 
A13-95 124 6633 1.6 26.3917 36.3 0.0747 36.4 0.0143 2.6 0.07 91.5 2.4 73.2 25.7 -492.9 993.3 91.5 2.4 NA 
A13-108 178 11175 2.6 19.9782 14.7 0.0987 15.2 0.0143 3.7 0.25 91.6 3.4 95.6 13.8 197.5 343.0 91.6 3.4 NA 
A13-98 650 29545 1.6 20.6344 3.8 0.0958 4.5 0.0143 2.4 0.53 91.7 2.2 92.9 4.0 121.9 90.3 91.7 2.2 NA 
A13-8 575 27733 1.9 21.1384 6.0 0.0938 6.2 0.0144 1.7 0.28 92.0 1.6 91.0 5.4 64.8 142.6 92.0 1.6 NA 
A13-110 247 9477 1.0 20.3055 10.7 0.0978 11.2 0.0144 3.3 0.30 92.2 3.0 94.7 10.1 159.7 251.0 92.2 3.0 NA 
A13-4 267 30549 1.5 21.6682 7.9 0.0916 8.7 0.0144 3.5 0.41 92.2 3.2 89.0 7.4 5.5 190.5 92.2 3.2 NA 
A13-2 134 6536 1.2 30.0129 45.4 0.0662 45.5 0.0144 3.1 0.07 92.2 2.9 65.0 28.7 -847.6 1358.8 92.2 2.9 NA 
A13-89 553 45220 0.9 21.4730 5.4 0.0926 5.7 0.0144 1.7 0.30 92.3 1.5 89.9 4.9 27.3 130.2 92.3 1.5 NA 
A13-5 289 6557 2.2 19.4051 14.1 0.1025 14.4 0.0144 3.1 0.21 92.3 2.8 99.1 13.6 264.7 325.2 92.3 2.8 NA 
A13-7 203 8522 1.2 20.8767 16.6 0.0953 17.2 0.0144 4.3 0.25 92.4 4.0 92.4 15.2 94.3 396.3 92.4 4.0 NA 
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A13-74 535 19639 1.1 21.9269 5.1 0.0911 6.0 0.0145 3.3 0.54 92.7 3.0 88.5 5.1 -23.1 123.1 92.7 3.0 NA 
A13-84 357 19748 0.9 22.4539 7.8 0.0898 8.1 0.0146 2.4 0.30 93.6 2.3 87.3 6.8 -81.0 190.3 93.6 2.3 NA 
A13-87 144 7475 1.4 20.1889 25.9 0.1003 26.5 0.0147 5.3 0.20 94.0 5.0 97.1 24.5 173.1 614.2 94.0 5.0 NA 
A13-9 337 24059 1.0 18.8695 7.4 0.1075 7.9 0.0147 2.8 0.35 94.2 2.6 103.7 7.8 328.6 168.7 94.2 2.6 NA 
A13-93 195 6201 1.1 22.7023 15.3 0.0897 16.0 0.0148 4.6 0.29 94.5 4.3 87.2 13.3 -108.0 378.4 94.5 4.3 NA 
A13-53 283 12348 1.4 20.9141 11.8 0.0975 12.0 0.0148 2.3 0.19 94.7 2.2 94.5 10.9 90.1 280.8 94.7 2.2 NA 
A13-42 166 4609 1.9 18.6802 16.8 0.1093 18.0 0.0148 6.5 0.36 94.8 6.1 105.4 18.0 351.5 382.3 94.8 6.1 NA 
A13-91 241 15929 1.2 20.2133 13.0 0.1031 13.4 0.0151 3.5 0.26 96.7 3.3 99.7 12.7 170.3 304.2 96.7 3.3 NA 
A13-83 153 5645 2.1 24.1929 25.2 0.0862 25.3 0.0151 1.9 0.08 96.8 1.8 84.0 20.4 -266.9 648.4 96.8 1.8 NA 
A13-19 468 35717 0.9 21.3950 8.2 0.0992 8.6 0.0154 2.4 0.28 98.5 2.3 96.0 7.8 35.9 197.2 98.5 2.3 NA 
A13-96 381 29751 1.5 20.7824 6.0 0.1140 6.6 0.0172 2.8 0.42 109.8 3.0 109.6 6.9 105.0 142.4 109.8 3.0 NA 
A13-62 132 4792 1.5 23.2680 23.7 0.1078 24.0 0.0182 3.7 0.15 116.2 4.2 104.0 23.7 -168.9 598.1 116.2 4.2 NA 
A13-76 154 6481 2.3 18.2174 27.6 0.1452 28.0 0.0192 4.7 0.17 122.5 5.7 137.7 36.1 407.8 629.1 122.5 5.7 NA 
A13-23 141 5066 1.6 21.4054 16.8 0.1413 18.5 0.0219 7.8 0.42 139.9 10.7 134.2 23.3 34.8 404.6 139.9 10.7 NA 
A13-45 117 39567 0.7 17.4221 3.1 0.5793 3.6 0.0732 1.8 0.50 455.4 7.8 464.0 13.3 506.9 68.0 455.4 7.8 NA 
A13-11 87 14543 1.6 19.0245 9.3 0.5349 9.6 0.0738 2.3 0.24 459.0 10.0 435.0 33.8 310.0 211.8 459.0 10.0 NA 
A13-43 93 1064 1.7 15.6375 13.2 0.7187 13.8 0.0815 4.1 0.30 505.2 19.9 549.9 58.7 739.9 280.2 505.2 19.9 NA 
A13-92 97 19005 1.0 17.2418 4.8 0.7016 5.1 0.0877 1.7 0.34 542.1 9.0 539.8 21.5 529.7 106.3 542.1 9.0 NA 
A13-3 49 24396 2.6 13.0959 3.8 1.8502 4.4 0.1757 2.2 0.50 1043.6 21.1 1063.5 29.0 1104.5 76.1 1104.5 76.1 94.5 
A13-44 74 69295 1.4 7.7773 1.0 6.3542 3.3 0.3584 3.2 0.95 1974.6 53.9 2026.0 29.2 2078.6 17.6 2078.6 17.6 95.0 
A13-107 19 37515 0.7 4.5553 1.8 14.9598 2.8 0.4942 2.1 0.76 2589.0 44.7 2812.7 26.3 2977.2 29.0 2977.2 29.0 87.0 
A21-31 264 1324 1.0 7.1441 379.6 0.0382 379.8 0.0020 10.7 0.03 12.7 1.4 38.0 142.8 2226.9 622.2 12.7 1.4 NA 
A21-27 93 1232 1.8 4.5564 263.5 0.1590 264.0 0.0053 15.4 0.06 33.8 5.2 149.8 385.1 2976.8 308.4 33.8 5.2 NA 
A21-2 58 1787 1.8 9.8184 225.5 0.1386 225.9 0.0099 13.7 0.06 63.3 8.7 131.8 286.5 1658.1 515.6 63.3 8.7 NA 
A21-1 229 23883 1.1 20.5604 13.2 0.0683 14.3 0.0102 5.6 0.39 65.4 3.6 67.1 9.3 130.4 310.5 65.4 3.6 NA 
A21-5 214 6739 1.4 23.8707 18.5 0.0589 19.3 0.0102 5.4 0.28 65.4 3.5 58.1 10.9 -233.0 470.6 65.4 3.5 NA 
A21-14 129 4372 1.0 32.9112 38.5 0.0432 38.9 0.0103 5.6 0.14 66.2 3.7 43.0 16.4 -1119.9 1209.1 66.2 3.7 NA 
A21-20 36 1399 2.2 15.3034 37.3 0.1023 45.7 0.0114 26.3 0.58 72.8 19.0 98.9 43.1 785.4 811.5 72.8 19.0 NA 
A21-4 369 18114 1.5 21.2442 6.0 0.0759 7.5 0.0117 4.6 0.61 75.0 3.4 74.3 5.4 52.8 142.4 75.0 3.4 NA 
A21-28 272 11934 0.8 21.2586 19.3 0.0766 19.7 0.0118 4.0 0.20 75.7 3.0 74.9 14.3 51.3 464.9 75.7 3.0 NA 
A21-3 1217 42389 18.4 21.5539 4.2 0.0765 5.1 0.0120 2.8 0.55 76.6 2.1 74.8 3.7 18.2 101.5 76.6 2.1 NA 
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A21-10 80 2561 0.9 12.7201 124.2 0.1337 124.4 0.0123 7.2 0.06 79.0 5.7 127.4 150.1 1162.5 352.0 79.0 5.7 NA 
A21-16 65 2523 1.4 16.4633 65.0 0.1072 65.7 0.0128 9.5 0.14 82.0 7.7 103.4 64.6 630.1 1580.3 82.0 7.7 NA 
A21-17 261 11444 1.1 20.1952 15.1 0.0883 15.3 0.0129 2.7 0.17 82.8 2.2 85.9 12.6 172.4 353.2 82.8 2.2 NA 
A21-29 175 5721 0.9 20.8872 12.6 0.0865 13.6 0.0131 5.2 0.38 83.9 4.3 84.2 11.0 93.1 300.4 83.9 4.3 NA 
A21-8 1802 19541 1.6 20.5615 2.5 0.0893 3.5 0.0133 2.5 0.70 85.3 2.1 86.9 2.9 130.3 59.2 85.3 2.1 NA 
A21-21 171 5356 1.2 13.3877 39.4 0.1386 40.4 0.0135 9.0 0.22 86.2 7.7 131.8 50.0 1060.3 825.1 86.2 7.7 NA 
A21-24 282 10159 1.0 21.9928 8.9 0.0850 9.5 0.0136 3.4 0.36 86.8 2.9 82.8 7.6 -30.4 215.7 86.8 2.9 NA 
A21-13 79 3638 2.6 18.3977 21.9 0.1065 24.7 0.0142 11.4 0.46 91.0 10.3 102.8 24.1 385.8 497.7 91.0 10.3 NA 
A21-11 236 5826 1.1 17.2429 25.7 0.1139 26.0 0.0142 4.2 0.16 91.1 3.8 109.5 27.0 529.6 571.3 91.1 3.8 NA 
A21-12 119 3313 1.6 18.5713 19.4 0.1060 20.1 0.0143 5.4 0.27 91.4 4.9 102.3 19.6 364.6 440.2 91.4 4.9 NA 
A21-18 427 26901 2.5 21.1264 8.3 0.0935 8.6 0.0143 2.2 0.26 91.7 2.0 90.8 7.5 66.1 198.9 91.7 2.0 NA 
A21-6 280 10518 1.0 22.2792 13.1 0.0887 13.8 0.0143 4.3 0.31 91.8 4.0 86.3 11.4 -61.9 321.5 91.8 4.0 NA 
A21-15 177 5052 1.4 26.5443 26.9 0.0745 27.1 0.0143 3.4 0.13 91.8 3.1 73.0 19.1 -508.2 727.5 91.8 3.1 NA 
A21-32 211 10870 1.4 23.7842 15.1 0.0844 15.5 0.0146 3.5 0.23 93.2 3.3 82.3 12.2 -223.8 381.4 93.2 3.3 NA 
A21-19 172 4235 1.7 20.2642 13.1 0.1058 14.0 0.0156 5.0 0.35 99.5 4.9 102.2 13.6 164.4 308.0 99.5 4.9 NA 
A21-25 102 11389 2.0 18.0807 25.1 0.1453 26.1 0.0191 7.4 0.28 121.7 9.0 137.8 33.7 424.7 566.9 121.7 9.0 NA 
A21-30 136 14414 1.6 20.0273 19.2 0.1497 19.4 0.0217 2.9 0.15 138.7 4.0 141.7 25.7 191.9 450.6 138.7 4.0 NA 
A21-9 157 6810 1.0 21.5170 19.5 0.1522 19.7 0.0237 2.7 0.14 151.3 4.0 143.8 26.4 22.3 472.1 151.3 4.0 NA 
A21-23 394 130351 35.5 12.8035 2.6 1.9458 3.1 0.1807 1.7 0.54 1070.7 16.6 1097.0 21.0 1149.5 52.5 1149.5 52.5 93.1 
A16-1B 275 4430 1.4 21.2040 1.0 0.0908 1.5 0.0140 1.1 0.73 89.4 0.9 88.3 1.2 57.4 23.6 89.4 0.9 NA 
7001-1B 141 2960 1.0 20.4565 1.9 0.0825 2.2 0.0122 1.2 0.54 78.5 0.9 80.5 1.7 142.3 44.3 78.5 0.9 NA 
7001-2A 297 6400 1.2 20.9384 1.2 0.0822 2.2 0.0125 1.8 0.82 80.0 1.4 80.2 1.7 87.4 28.9 80.0 1.4 NA 
7001-3A 370 5574 0.9 20.7085 0.8 0.0820 3.7 0.0123 3.6 0.97 78.9 2.8 80.0 2.8 113.5 19.8 78.9 2.8 NA 
7001-4B 330 5706 1.2 21.1045 1.9 0.0823 2.3 0.0126 1.3 0.57 80.7 1.1 80.3 1.8 68.6 45.8 80.7 1.1 NA 
7001-5B 198 2678 1.3 20.7740 2.6 0.0693 2.9 0.0104 1.4 0.47 67.0 0.9 68.1 1.9 106.0 60.9 67.0 0.9 NA 
7001-6A 257 2314 1.7 17.7134 26.1 0.0842 28.8 0.0108 12.0 0.42 69.4 8.3 82.1 22.7 470.3 587.4 69.4 8.3 NA 
7001-7A 385 5267 0.8 20.1764 2.3 0.0273 2.4 0.0040 0.8 0.34 25.7 0.2 27.4 0.7 174.5 53.3 25.7 0.2 NA 
7001-8B 145 4751 2.0 19.5894 1.5 0.0899 1.7 0.0128 0.7 0.42 81.8 0.6 87.4 1.4 243.0 35.5 81.8 0.6 NA 
8002-1A 146 11947 1.3 19.4421 3.0 0.0855 3.2 0.0121 1.1 0.34 77.2 0.8 83.3 2.6 260.4 69.1 77.2 0.8 NA 
 
  
Appendix C: Zircon U-Pb Geochronologic Analyses 
413 
NOTES: 
1. Analyses with >30% uncertainty (1 ) in 
206
Pb/
238
U age are not included, unless 
206
Pb/
238
U age is <10 Ma. 
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Pb/
207
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238
Uage >900 Ma. 
4. Concordance is based on 
206
Pb/
238
U age / 
206
Pb/
207
Pb age.  Value is not reported for 
206
Pb/
238
U ages <600 Ma because of large uncertainty in 
206
Pb/
207
Pb age. 
5. Analyses with 
206
Pb/
238
U age > 600 Ma and with >20% discordance (<80% concordance) are not included. 
6. Analyses with 
206
Pb/
238
U age > 600 Ma and with >5% reverse discordance (<105% concordance) are not included. 
7. All uncertainties are reported at the 1  level, and include only measurement errors. 
8. Systematic errors are as follows (at 2  level): [samples A13 and A21: 0.9% (
206
Pb/
238
U) & 0.8% (
206
Pb/
207
Pb)] 
9. Systematic errors are as follows (at 2  level): [samples A16, 7001, and 8002: 1.4% (
206
Pb/
238
U) & 0.8% (
206
Pb/
207
Pb)] 
10. Analyses conducted by LA-MC-ICPMS, as described by Gehrels, Valencia, & Ruiz (2008). 
11. U concentration and U/Th are calibrated relative to Sri Lanka zircon standard and are accurate to ~20%. 
12. Common Pb correction is from measured 
204
Pb with common Pb composition interpreted from Stacey and Kramers (1975). 
13. Common Pb composition assigned uncertainties of 1.5 for 
206
Pb/
204
Pb, 0.3 for 
207
Pb/
204
Pb, and 2.0 for 
208
Pb/
204
Pb. 
14. U/Pb and 
206
Pb/
207
Pb fractionation is calibrated relative to fragments of a large Sri Lanka zircon of 563.5 ± 3.2 Ma (2 ). 
15. U decay constants and composition as follows: 
238
U = 9.8485 x 10
-10
, 
235
U = 1.55125 x 10
-10
, 
238
U/
235
U = 137.88. 
16. Weighted mean, probability density and concordia plots determined with Isoplot (Ludwig, 2008) 
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almiranta ship, second to the capitana in the fleet 
arroba 12.5L, liquid measure (Marken 1994 :243) 
azulejo glazed tile 
bacín chamber pot 
barril barrel, wooden container, 4.5 arrobas (Avery 1997: 189) 
barrilito wooden container, 2.5 arrobas (Avery 1997: 189) 
bodega site for making and storing wine 
botija ceramic vessel, olive jar, 1.25 arrobas (Avery 1997: 189) 
bota wooden container, 29 arrobas (Avery 1997: 189) 
bote drug jar 
cacique local indigenous ruler (not Inca) 
capitana lead ship of the fleet 
cántaro pitcher 
cédula official decree 
chicha alcoholic drink made from maize 
cuerda seca technique for decorating pottery involving painting within areas bordered by 
lines of grease or wax, which volatises during the firing process 
encomendero owner of an encomienda 
encomienda grant of indigenous population 
escaupiles padded armour 
escopeta firearm 
jarro jar/pitcher 
kuraka see cacique 
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lebrillo wide bowl or basin with a flat base 
loza earthenware, usually intended for tableware 
majolica pottery with a tin-based glaze 
olla cooking pot 
ollero potter or seller of pottery 
peninsular a European-born person in the Spanish colonies 
pipa wooden container, 27.5 arrobas (Avery 1997: 189) 
plato plate 
quarto wooden container, half a pipa (Avery 1997: 189) 
quarterola wooden container, 3.5 barrils (Avery 1997: 189) 
Reconquista Campaign to remove Islamic control from Iberia 
reducción resettlement of indigenous groups 
taza cup/small drinking bowl 
vasija ceramic hollow ware 
verso type of small cannon 
